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FOREWORD

This document is the first of a five part supplement to RADAR CROSS

SECTION HANDBOOK by G. T. Ruck, D. E. Barrick, W. D. Stuart, and C. K. Krichbaum,
* Plenum Press, New York, 1969. The supplement consists of classified material and
* unclassified material not available for open literature publication. The titles,
F authors, and classifications of the individual sections are, as follows:

I. "Theoretical Techniques for Diffraction Bodies (U)", G. T. Ruck and
"C. K. Krichbaum, Unclassified.

II. 'Complex Body Cross Section (U)", G. T. Ruck and C. K. Krichbaum,
Secret/Restricted Data.

III. "Cross Section Modification (U)", G. T. Ruck and D. E. Stutz,
Secret.

IV. "Direct Observatioa of Reentry Plasma Effects (U)", W. D. Stuart,
Secret/Formerly Restricted Data.

V. "Phenomena Associated with OTH Observations (U)", W. D. Stuart,
Secret/Formerly Restricted Data.

This work was sponsored by the Advanced Research Projects Agency (ARPA)
of the Department of Defense. The ARPA program director was Mr. Morris Witow.

It should be noted that the views expressed herein are solely those of the
authors and do not necessarily represent those of the Department of Defense.
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PART I

THEORETICAL TECHNIQUES FOR DIFFRACTION BODIES (U)

1.1 Handbook Obiectives

This report is a supplement to a two-volume handbook designed to

present the state-of-the-art in radar cross section determination, summarize the

available analytical techniques for estimating radar cross sections, and present

experimental data typical of the types of radar targets encountered. It is in-

tended that this handbook can be used by persons who are not specialists in the

radar field as well as by radar specialists. The two-volume handbook is the

book, "Radar Cross Section Handbook", by Ruck, Barrick, Stuart, and Krichbaum,

Plenum Press, New York, 1969, hereinafter referred to as "RCSH".

This report contains classified data, and unclassified data which is

not generally available. Material contained in RCSH is not duplicated here,

and full use is made of the discussions, figures, equations, etc., of RCSH

_._ -rrpo-U: It is assumed, therefore, that the reader has access to

RCSH.

In general, the nomenclature, conventions, and symbols used in RCSH

are retained here. There are some deviations, however, in a few instances where

material from other sources is used, and these symbols are defined where used.

1.2 Radar Cross Section Analysis

Extensive discussions of the various techniques available for radar

cross section estimation are contained in Chapter 8 and Chapter 2 of ICSH.

MATTLLI, MMORtAL INSTITUTS- COLUMBUS LADORATORIMS
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In general, most basic shapes can be placed into one of three classes, diffraction

bodies, creeping wave bodies, or arbitrarily shaped bodies. Diffraction bodies

are those for which the primary contributors to the high frequency cross section

are a few specular points, edges, or traveling waves and no significant creeping

wave contribution appears. Creeping wave bodies are those for which a significant

creeping wave contribution exists along with a few specular point, edge, or

traveling wave contributions. The distinction between these two classes of

scatterers is important in that for diffraction bodies, techniques exist which

will allow engineering cross section estimates to be made over virtually all as-

pect angles for frequencies well down into the resonance region. For creeping

wave bodies no such techniques are available. In general, only for incidence at

axial, broadside, and rear aspects on creeping wave bodies of revolution can

reasonable high frequency or resonance region engineering estimates be made. For

other aspects (near axial), nvaerical techniques such as discussed in Section

2.2.2.8 of RCSH must be used.

An arbitrary body is defined here to be one for which at most aspect

angles there are a very large number of contributors to the high frequency cross

section. Some exaples of such bodies are aircraft and marny satellites.

Rayleigh region estimates are available for virtually any shape, by the

appropriate use of tht Rayleigh results for the ellipsoid as liscussed in Section

8.1.1.1.2 ot RCSH. Uafbrtunately, however, very few targets lie in the

Rayleigh regLsC, for most radar frequencies. Even for over-the-horizon radars

operating in or near the HF band (3-40 Micps), most targets are in the lower or

middle resonance region.
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Prior to discussing in more detail the techniques available for dealing

with the various classes of bodies, it is of interest to present a summary of some

of the simple expressions available for estimating the radar cross sertions of

simple shapes. These are presented I.n Table 1-1. All of these expressions can

be found in RCSH, or derived from results presented there; however, they are

scattered .hroughout the book.

In obtaining engineering estimates of the cross section of a particular

shape over various aspect angles, the most generally useful approximation tech-

niques are physical optics, grimetrical diffraction, Pock theoc., hind Peters'

traveling wave theory. For diffracvion bodies, physical or geometrical optics

plus that portion cf geometrical diffraction dealing with edge diffracted rays

will usually suffice. For creeping wave bodies, physical optics, and the theory

of surface diffracted rays from geometrical diffraction, or Pock theory can be

used, although the aspects treated often must be restricted. This will be dis-

cussed in more detail later.

As formuilated by Keller, there are several deflciencie; in the theory

of geometrical diffraction. One of these is that the theory gives infinite re-

sults at a caustic or a specular point. A technique related to geometrical dif-

fraction has been developed by Ufimtsev(I) in which the cross section can be made

continuous at specular points and edges. In essence, Ufkmtsev couples physical

optics and what is referred to in RCSH as the Somarfeld-MacDonald technique

to provide field axpressions which are continujus everywhere and which approach

the optical fields as the aspect angle approaches a specular poinc. For aspects

far from any specular point or aede, Ufimtsev's expressions asymptotically ap-

proach the peom.:ricz! diffraction results. Ufimtsev has applied this technique

S*A^TILLOI URMIONAL i:51STIUTC - COt•MSUi LAOOATaONS



4

** U.-

- �jjI �a : :zU .I - .b �
ja;� U�

*
U 544 U,; �1t
; I U -Ii j�1IijI j j�Ii 4

______ i

h.

SI. a U
1

S I�.j.g.L�...

0
U S S

*4 'S -

� 5r S * �
S 5 - -

E * 0 0I j 0

3. i aI I U -
- * a :1 �u
- 4* 44 5.
5 :3 �I: I? I $ 13

4 4
-U --

- �.0 S --
* 4 4 4 44 5. 44

5.

* I SI
4 - -
* 4 4

S. -'

a � �

a ;S U
-a -� £

*4

�j.
� . .11 -.

4

* *�i
7::

I .. H!
4

* -t

I I i.� i�
-. 4 .4

I 3* : _____jI 5. ________

SAYTELLE MSMORIAL *NST1YU1� - COLUeaeus LAUO�ATORrs



5

- I V* I I
S - - - S -U S

g S ________

1

I

1

4': �
� : S
* -II.

* � S �A �

I:'!: � 1. 1.I4�*.I!i.� .�** !i' !I�* * . *

i
* S wewe S. S. SC

� 31 3131
�- .- 11 -L 13 13 12

44 44 �4 44 44 44

ia _______
b I S S

U

I * i
:1

-
.� I I�

- .- S.;
I. - -- � I..:�? *3,.
*1�* *' 3a� "I.

Ihi
Ifs. * I; ii.

i S

.55 9 �Ii
�it �iI

_______________ iii £
___________ A ________________

SATTELLI MEMORIAL d4ST1TUTE - COLUMSUS LASORAIORsEs



6

U S

C.

I� ,� IIU-
______ ______ -� D

* - - *
- .* -

U
'a 'U

.4 5 *�h* U �
0

* 0.4 6

0 5
- U �� I

* C. j.4 90

- S - � 4% #4 -c

-41* -
* '4 - S 4 U 1
* a S .4
o �qU .4 � + 1
U 514 01

0 -, 0 OIU S '4 S
'4.44 04 C4 "� SI - .� "'1
* 51 344 4 0 C '4 -�* -w � 0 y U* U - I
* I .- U

4' 44-,- �I4

.14 - 4' L �-4 � -'1 '4I U C uJ . .4 0 "

"C. 4 4 t..n LA uj a if
.4 4' -- k. � 1.1

#4 5 4 4.� *�i� �:i �.,
4 .4 �Io4 --

41 4.44 - ' -..-.. ?% 5-SI -��SI U4' S�i : :�
e * 44* -� 53 bU

* I

I ii
- - S 5-4

* S S SSW SW SW SW44.4 *J. &4

3..! 5.-

U :1 " 33.

44 44 44 44

I IC

hI

* U-

5 -* 34.
.� I4�. -e

SO

14.0. 1*11
huh

0-

S. e S.. *

A:!141  � &

BATTELLE MEMORIAL INSTITUTE - COLUNSUS LASORATOPIES



7

.4

2 .4 - .4
4, 4, - 4,

� 4 - .4 -
�3. � I.
.4 ks4. I - - ''� -,u.. - .4 4, 0 tiM .4I, - 41 -� 4,.4.- .4 - .4.4 -

�___ ___ ____ ___

ii �
31 * -1 -.

-4'

.438
.4. .� .4 .4C.4 4,

* C�O� CI

U I C

J *1 ii��
4 5 I-4, 0 '.5 4,

.--. 4
.4 .4 - �.. 44

- SI - ii

0� C .W* 430* I

4,445 � - -.
iP21  * * * 5 41
* 41*1 i�* Us* i 44 -� -� .5-� -. 55 S 5 0 -

8 6 - -. - S -: -; �
C C 4� 8 0 0 0 0 0 0 0 0

* I S �5 C

-- 5 - '�
-.C �.4.4 -.4 a--
44.* 44. - .4.. .4
* - . Ia� K Ma

' Ij� -- � it s-
.. - 5 21 ?t �

- 5. S.,

- - -- --
444, - * 44 440 U 4444 344 4

____ I

5

3 *i
4a�;

� u
*

:�-�
�i�i

.55 -. I 63.4.4
.4.p .. 11 nO. *

Ii.4* .4p ii lii _______

SATTELLE MtMORIAL NSTI1utg - COLUNSUS LAORATOftBSC



8

-jII

hi ".

* - ft

t .11
4 0

-i* , *

BATTELLE MIMORIALf INTTTE OUBU -ORTRE



9

to a finite cylinder, an infinite strip, and a disc with excellent results (see

Sections 4.3.3.1, 7.4.2.2, and 7.5.1.2.3 of RCSH).

Ufimtsev's technique has been extended(2) to provide a general method

of dealing with diffraction bodies of revolution, a class into which many reentry

vehicles and missiles fit. As a result of this extension a "cookbook" procedure

exists for writing out the scattered field equations for perfectly conducting

shapes of this type.* The rules for writing the scattered field expressions for

diffraction bodies of revolution will be presented in the following section and

some comparisons of experimental cross sections with cross sections calculated

using the following procedure are given in Section 2.1.

1.2.1 Scattered Field Computation for Diffraction Bodies of Revolution

The total high frequency scattered fields from a body of revolution con-

sisting of a convex nose segment followed by a profile formed of straight line

segments, can be determined using an extension of Ufimtsev's technique developed

by Ruck, at Battelle( 2 ).

In essence the total scattered fields are considered to be the sum of

two components, one due to the geometrical optics currents flowing on the body,

and the other due to edge currents flowing along surface discontinuities.

To illustrate the approach, and develop a 3et of "rules" for applying

the technique, the first order scattered fields from a frustrum will be obtained.

Consider a conical frustrum as shown in Figure 1-1:

* It should be noted that this procedure provides estimates for the total phase
of the scattered field as well as the amplitude.

BATTELLE MEMORIAL INSTITUTE - COLUMBUS LABORATORIES
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FIGURE i-I. FRUSTRUM DIMENSIONS

The first step is to choose a phase reference point (point O above), and to deter-

mine which edges and surfaces are in view over the range of aspect angles for

which results are desired. For example, in the range @ • B • •/2, Points I, 2,

and 4 are in view along with the surfaces 4 - I and I - 2. The far field contri-

butions from the edge currents (the diffraction contributions) can then be written

as follows:*

EH "(i/2){alf(4)[J•(2kalsin0) + iJa(2kalsin0)] - alf(1)[J1(2kalsing) -

- 3•(2kalsln0) ] - a•f(2)e2ikhc°s0[3•(2ka•slne) - LIs(2kassine) ]]. (I. 2-1)

The functions f(4), f(1), f(2), the diffraction coefficients for the respective

points, are closely related to the diffraction coefficients of Keller (see Section

2.2.2.2 of RCSH), and will be given shortly.

i

In this and the following equations of this section, the factor ei•kr'wt//r has
t I

been suppressed.

BATTELLE MI[MORIAL INSTITUT|r -COLUMBUS LABORATORIES
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Examining Equation 1.2-1, the rule for writing down the diffracted field

component is readily apparent. In essence it amounts to writing i/2 times the sum

of three terms which have the following form: each term consists of the diffrac-

tion coefficient f(i), times the radius of curvature at the diffraction point, ai,

times the quantity * [J 1 (2kai sine) i iJs(2kai sine)], t'.mes a phase factor ei~i.

The proper * sign and phase angle *i are determined as follows: cutting the body

with a plane through the symmetry axis whichi is perpendicular to the plane of

incidence; if the diffraction point lies on the incident field side cf this plane,

then the minus sign is used. If the diffraction point lies behind this plane, the

plus sign is used. For a phase reference point on the symmetry axiý, the phase

factor *i is the phase of the perpendicular projection of the diffraction point

along the symmetry axis with respect to the phase reference point, and is positive

if this is behind the phase reference point and negative if in front. For example,

consider two diffraction points as illustrated in Figure 1-2.

|: Xl X2._•

8 0 02!

2

FIGURE 1-2. DIFFRACTION POINTS ON OPPOSITE SIDES OF
THE SYMMETRY AXIS

With Point 0 the phase reference point, then *i - -2kx 1 cos8, and *a + 2kxscos8.

Having specified the rules for witing the diffracted field components,

the specific values of the diffraction coefficients f(i) are

BATTELLE MEMORIAL INSTITUTE - COLUMBUS LABORATORIES
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f -( [sIn r1n)ý(cos(n/n)-l ( -c cos , '(1.2-2)

or

f(i) - [sinsr/n) (cos(T7/n)-l) - (cus(TTn)n - Cos tancp :Ftn(-1 (1.2-3)

Whether the first or second expression is used depends respectively upon whether

only one, or both, faces of the equivalent wedge formed by the edge is illuminated.

The angles in the above expressions are defined by Figure 1-3, with y the exterior

wedge angle, and n y/in.

I ai

FIGURE 1-3. WEDGE ANGLE DEFINITION

Having defined thediffraction coefficients we can now write the explicit

expressions for f(4), f(l), f(2) for the frustrum. Thus

f = sin(TY/n 4 ) cos ("r/n4)-1 (cos (T/n 4 ) -cos 2(rr/2-0))'}
L() n4 n4

T tan(r/2-9) (124
2 ( . -

BATTELLE MEMORIAL INSTITUTE - COLUMBUS LABORATORIES



13

r-asin (TT/n4) I2 T/ ) :
f(l) [8ifL" l/• ) {(cos(n/n,) 1 T (cos(-)/n,)- 2(1/2+ C))"}

tan(1,/2 + ej tan(Tr-ci-e)~
2 2 (1.2-5)

F sin(,TIn2) 2(a + ) T
f(2) c -(n){(cos(Tr/n2) -)1 (cos(Tr/nh) cos~ e

n2g n2

2 + (1.2-6)

with n4 = 3/2 - c/1, = n1 , n2 = 3/2 + a/T1.

It remains to determine the contribution to the scattered fields from

the optical currents flowing on the surface. Consider the body of revolution to

be cut along the plane of incidence and let us examine the specular contribution

from a surface whose tangent in the plane of incidence makes an angle of o with

the symmetry axis. This situation is illustrated in Figure 1-4.

"Symmetry Axis

2

FIGURE 1-4. SURFACE WITH SLOPE a

The specular contribution from this surface can be written as the sum of contri-

butions from Point 1 and Point 2, as follows:

E - • tan(a+ 9)[G(l) - G(2)] . (1.2-7)

BATTELLE MEMORIAL INSTITUTE - COLUMBUS LABORATORIES
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The functions G(i) consist of amplitude and phase terms, or

G(i) - ai[JI(2kaising) - iJ2(2kaisinG)][l - F(¶i) ]ei , (1.2-8)

where

1 ~2 e- 2i

-e e i... it'
F (,r V/7 • Ij C,(ro) + iS,(r)]- % •o eitdt (1.2-9)

i i 0

Ti -/2kaicsc O cos(a + 6) , (1.2-10)

and Ti is the same as previously defined (Vi a 2kxi:ose with 0 the phase reference
i

point and xi being positive as illustrated). The plus or minus sign on G is

determined by assigning a plus sign to the point nearest the source (i.e., Point 1

in this case), and a minus sign to the farthest point. Thus the optics contribu-

tion from the surface illustrated above is

EH tan(t + 6) ýei2kxlcosOa([l - F(T 1 )][Jj(2kajsin8 - iJ 2 (2kejsin9)] -

H 4

-ei2kxac°OSa3[l-F(q) ][Jj(2kaasine) - iJ2(2kaasin8)31 , (1.2-11)

with

T /-"alcsca cos (a + 8) , (1.2-12)

ra -/2kascsca cos (& + 8) . (1.2-13)

Now as of-> 0 then a, -> as--> a and T, --- . Examination of

F(r) reveals that Aim F(T) 0 0. Therefore the optical result for a cylindrical

section is

BATTELLE MIMORIAL IN&TITUTZ - COLUMBUS LADOMATORIKS
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E ((i/4)tan0 {[ei 2kxlcose8- ei 2kxacose][J1 ( 2kasin8)- iJa(2kasinG))} . (1.2-14)

If the surface has an inverse slope such as shown in Figure 1-5, then

the above result is correct if a is replaced by -r.

SSymmetry Axis

FIGIRE 1-5. SURFACE WITH INVERSE SLOPE

Thus for the configuration of FiSu'e 1-5,

E = (i14) tan(e- o)[G(1) - G(2)] , (1.2-15)
H

where

G(i) - ai[Jx(2kaisin8) - iJa(2kaisine) ][ - F(- Jeili , (1.2-16)

and

'i " /2ktcsc co (8 - a) . (1.2-17)

If a surface lying on the opposite side of the symmetry axis is illumin-

ated at angle B, as illustrated in Figure 1-6, the correct results are obtained if

the substitution B--> -t is made in Equation 1.2-7.

GATTILLr MIMOMIAL INSTITUTE - COLuMiUUS LABORATOMiSS
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2

y Symmetry Axis

FIGURE 1-6. SURFACE LYING ACROSS TIE SYMMETRY AXIS FROM
THE INCIDENT FIELD DIRECTION

Thus for the surface of Figure 1-6, the optical .ontribution is

E H (1/4) tan(a - 0)[G(2) - G(1)] , (1.2-18)
H

where

G(i) - a iJI(2kaisinG) + iJ 2 (2kaisine) ][ - F(i) leie (1.2-19)

"ri a /2k&icsc* cos(o - e3 , (1.2-20)

and ¥I is the same as previously defined. Notice that there are several dif-

ferences in the form of Equations 1.2-18, -19 as compared to 'L,,uations 1.2-7, -8.

The first being that now G(1) carries the minus sign, while C(2 is positive. In

addition, the combination J, + iWe is used rather than J: J'.

For a disc as illustrated in Figure 1-7, the sp. ular contributior. can

be written as

* - Icot9 I Ji(2kaain8) (1.2-21)

GATIrLLa MEMORIAL INSTlTUTI - COLUMOUS LAMORaYONVWr
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2

- Symmetry Axis

FIGURE 1-7. DISC PARANfTERS

This can be considered to be the sum of two terms similar to those previously

obtained, or

E ia
H 4 [S (1) + S(2)) . (1.2-22)

S(1) - [JI(2kasin9l - ija(2kasin$)] cot9 , (1.2-23)

and in accordance with our previous rule, S(2) - S(1) with 8 > -9, or

S(2) a -cote r-J 1 (2kasinO) - ija(2kasinO),

S(2) - cots .J, + UJ31 - (1,z2-2)

Adding 5(1) and S(2) then gives*

S(l) + 5(2) a lcoti J,(UkaiinO) (1.2-25)

Notice that the disc reouit. Eq. (1. -21. can be obtained frcm Eq. (1.2-7) itý1 in ,Vt cquai to "f2 and a. is r'ved -Acroig the I; tcrv axis.

GATTYLUE MI[MOmAL INSTITU-t - COLUMNUS LA*Oft4rO*1sgs
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Now utilizing the previous results, the scattered fields for a frustrum

will be written. The diffraction contribution for o t e t 1T/2 is given by

Equation 1.2-1 using the diffraction coefficients of Equations 1.2-4, 5 .6_ To

this we add the specular contribution from Lhe conical side 1 - 2 giv'-n by

Equation 1.2-11 with x, - 0 and xS - h, and the specular contributiona from the

disc face 1 - 4 given by Equation 1.2-21. The resultant field expressions are

Ei {a[J 1(2kajsine) + iJ2(2kasine) j in(n-)] - 1 T-
H 2 L L I

2(ii/2_- e) a[J(kalieS(cos(n/n') -cos in2n a 1 [J1 (2kacin0) -

-iJ2(2kalsin9) jsn n){cos(i.r/n-) T

cos TT/n) - cos

T tan(a + 0) F(,2kajcscc cos(t + 0)'I- aa[J3(2ka 2 sin8) -

iJ- (2ka2•in).,sine)[•- (+- cos(oT/n,) - 1)-IT

T tan(ot + 8) F(,2k.acs eco., + )),2 .21khcosSI (1.2-26)

with

n' 3/2 - a/T, n+ - 3/2 + */T . (1.2-27)

BATTELLE MEMORIAL INSTITUTE - CCLUMBUS LABORATORIES
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The results as presented so far do not provide the co-rect solution for

a diffraction caustic. This would not be significant for the frustrum since at

9 = O,r (the only caustic points) the specular terms from the disc faces are maxi-

mum and much larger than the contribution from the diffraction caustic. The re-

sults can be easily modified, however, so as to give the correct caustic expres-

sions, and, in general, this should be done. In essence it consists of taking

the final expression, such as Equation 1.2-26, and everywhere replacing J2 by -Jo

without changing the argument. In addition a term given by

E " ai sn(Tr/ni)
H a 2n•i [Jo(2kaisine) + J2(2kaisin8)] coa('T/ni) - I ei~i , (1.2-28)

should be added for every diffraction point. Thus for the frustrum, three terms

of this type should be added for the range al 8 1- rT/2. The corrected expression

then would be,

H '(iI2){Ta[J,(2kajsine) - ijo(2kasin8)1•(-T-"n•) [(oo I/n-,) - T)"•

(cos(r1/n) - 2(iy/2 0 B))-i] + is, E sin-n/) 1
o n n- cos(m'/n) - 1 [Jo(2ka) sin8) +

+ JO(2kaxsinG)) - a1 [Jj(2kajsine) + ijo(Zkalsine)6)

l ~coe(-I/n) - 1 T (cos(l/n-) - COS +
L n-/" n"

tan(21 + + + e sin()tIn. ) -•°'n +2 F(,'2kaxcac• osi +-f 3fln [J0 ( 2ka~tine) +2 n- Lcoe(TvIn-)-

+ J*(2kajuin6)) - a&[J 1 (2ka&sin9) + LJo(2kagsinO))
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[LieTn+) {(cos(Tn/m+) -I1 (cos(TT/n+) co - - ±:F } )

:Ftan( ot+ 9) r(,-2ka(+ ct'[j i2khcosO + ia2  sin(TTIn+

J 0 (2ka 2 sin) + J(2ka2 sin) ei2khcs} . (1.2-29)

Equation 1.2-29 is an expression for the scattered fields from a frustrumn

which is continuous everywhere except at the points e = ± , rr/2, • (i- - .

That is, at any angle at which grazing incidence occurs along one of the frustrum

aides or faces. At these points the diffraction coefficients f(i) for parallel

(horizontal) polarization are incorrect. For example, consider the face illus-

trated in Figure 1-8.

2
9g÷3 8=-a 9 --a-8 I•

FIGURE 1-8. ANGLES NEAR GRAZING INCIDENCE

There are diffraction contributions from the edgeL at Points 1 and 2. When the

angle of incidence is Y - 6, then the diffraction contribution from Point 2 is
I

f(2). At Fj - a the contribution from Point 2 should be - f(2), and for
2

6 - a+ 6 the contribution from Point 2 should be zero. It is obvious that this

contribution cannot change in a discontinuoua fashion, thus it must smoothly vary

from f(2) for e - - 6, to .5 f(2) for e - a, to zerc fore -= + 8. An

empirical method of achieving this smooth transition is to multiply the diffrac-

tion coefficient by a function Q(z) which has the property that 11m Q(z) -> 1,

Q(0) ,im Qz
z -> -T
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Such a function is

Q(z) = t = 2 (1.2-30)
-z

Thus each diffraction coefficient should be multiplied by the function Q, or we

define

f'(i) q--(zi)f(i) (1.2-31)

as the new diffraction coefficients.

The argument zi is determined such that it is zero for grazing on each

of the faces of the wedge constituting a particular diffracting edge, and is

positive at those angles where the edge is in view. A cone will be used to

illustrate the appropriate values of zi (Figure 1-9).

11

S'WY,- v,°2

FIGURE 1-9. z PARAMETER ILLUSTRATIONS

Examining the cone, we have diffraction contributions from Points 2 and

3. Point 3 is in view for -3r/2 < 9 < c and Point 2 for -Y < 8 < 3r/2. Choosing
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the diffraction-coefficient for Point 3, zero's of z3 must occur at points 8 a

and e - Ti/2. Now constraining 8 to lie in the region 0 e 8 . T then

z3 - pka(o - e)(Ti/ 2 - 8), 0 i 8 e rr/2

z = pka(8 - Tt/2)ii/2 , l/2 t 0 1 Tr

Similarly

z2 = pka(a+ 8)(Tr/2 + 8) , 0 t e i 11/2

z2 = pka(3TT/2 - 8)11/2 , 1/2 r. 8 S 1

To simplify the computation, Q(z) can be defined as

Q(z) a I for z > 2

Q(z) = 2 for -2 ! z S 2,

Q(z) 0 for z < -2 . (1.2-32)

The error involved will be negligible for engineering purposes since Q(2) = .997,

and Q(-2) - .003.

The parameter p in the expression for z is arbitrary and controls the rate

at which the transition occurs. A value of p of I or 2 appears to be reasonable.

Returning to the frustrum, then the diffraction coefficients f(l), f(2),

f(3), f(4) are to be replaced in Equation 1.2-29 by
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f'(V ) = Q(z)f()

f'(2) = Q(z2)f(2)

f'(3) = Q(zs)f(3)

f'(4) = Q(z4 )f(4) (1.2-33)

with

z= 2ka(n - - 0e)(r/2 + 0)
0 Tr (1.2-34)

Z4 = 2ka( r - Q'+ e)( r/2 - })
Z3 = 2ka(r/2 - e)(a - e)

0 ! 0 5 ¶r/2 , (1.2-35)

Z2 = 2ka(r/2 + e)(a+ 8)

z3 = 2ka(O - Tr/2)

17/2 -9 e- . (1.2-36)

Z2 = 2ka(3Tr/2 - e)

It is of some interest to examine the physical content of the expres-

sions obtained in the previous paragraphs. In order to do this, the results for a

cone will be used and the Q functions will not be included in order to simplify

the discussion. If we let a, = 0 and a2 - a in the expressions for the scattered

fields from a frustrum, Equation 1.2-29, the scattered fields from a cone will be

obtained. Thus for a cone
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E ia e 21khcoOS (..rj + iJo] Fsin(TT/n) (tcos(TY/n)-1V1
H 2 1 L.L 0 ni

T [cos(r/n) - cos 2 (ot+ 8)0) :F tan(ot + 8)F~r +

~ [cs~n/) - OB (Tr/n)cY-8)Fr)

2ikcs sin co~rrhn)1-

+ 21e 2kcs i((n/n)) [J0 + J21; (1.2-37)

ifO0 0 Tr/2. If T/2 e- !ýr, then

H a e {21khcosO (1j - ij0 ] [s i n(Trln) [cos(Thn)-l]-l T

S[cos(TI/n) - cos 2(0 - lT/2)]]

liJ1 + JiJ [sin(T¶/n),(cos(TT/n)1J 1- T

T o rn - cos 2(3iT/2 - ) T tan(ot + 8) F(T+)]) +

+ ie 21khcosG sin(iT/n) lj + 2 (1.2-38)

with

T- - 2kacecot cos(ot - 8)

T+ m 2kacscotcos(a + e) (1.2-39)
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and the Bessel function argument is 2kasine in all of the above. Now examining

these expressions, in Equation 1.2-37 the first set of terms (those multiplied by

[Jj + iJ0 ]) represent the contribution to the scattered fields by the optical

currents on the near side of the cone and the edge currents on the near edge.

The second set of terms (those multiplied by [J 1 - iJo]) are non-zero only for

le I < a and give the contribution from the optical and edge currents from the

far side and edge. The reason for this contribution going to zero for e > O is

that the far side of the cone is shadowed at these aspects. Now, if we let

e -> 0, then J1, J2 -> 0, Jo -> 1 and the expression reduces to

S(a/ 2 )ei2khcose6sin(T/n)] [ana F(T°) (1.2-40)
cos(TT/n) - cos t

n

which is the single diffraction expression for the backscattered field on the

axial caustic of a cone along with the term, tana F(¶ 0 ), which represents a

residual contribution from the far specular sidelobes and can often be neglected.

Far from e = 0 or e = /2 - c, the term [j, + iJo] can be expanded for

large argument to give

1 - i (2kas in e-rr/4)
[J, + ijo] -> i e- asine e , (1.2-41)

and when substituted into the first term of Equation 1.2-37 yields

E ei(r/4-2kasine) a cos( 1/n)-l cos(r/n)-cos 2(a+8) (1.2-42)
H = 'i 2s=in e FLn/n I

which is the geometrical diffraction expression for a singly-diffracted ray from

the near edge of the conical base.
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Similarly if Equation 1.2-37 is examined for 6 ; m/2 a, the infinities
F sm/) 2(o )1 a( + 6)

caused by os(TT/n) - cos and 2 cancel, leavingL" n 1 2

E -ia 2ikhcosO r sin(n/n) tan(a + 0)
H 2 --- [J + iJ] en[cos(li/n) - 2] 2 (

[2khcos(o + O)seco]} * (1.2-43)

Expanding J, + iJ0 for a large argument gives

E -iS 1 e-i(2kasinB-Ti/4)] 21khcose f sin(rr/n)

H 2 L i;kasine I Ln[cos(Ti/n) - 1]

Si(2/3)khseco sin(a + e)}, (1.2-44)

or

E 1 a i(2khcosG-2kasine + r/4) f sin(Tr/n)
H 2 sinee Ln[cos(r/n) - 1]

Si(2/3)khsecc sin(a + 8)} 1 (1.2-45)

For khseca large, this becomes

H /3[hsecE sin(a + 8)] ei(2khcosaG2kasing + r/4) , (1.2-46)

the specular contribution from a cone side.

At e f TT, Equation 1.2-38 can be expanded to give the physical optics

result for scattering from a disc, as it should for this an'ý.'e. In general,

these expressions yield either the correct physical optics, :esult or the

geometrical diffraction result, depending upon the aspect dngle. Between these

limits the equations can be considered to be interpolation formulas which con-

tinuously join the physical optics and diffraction expressions.
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Having obtained expressions for the scattered fields from a frustrum or

a ccne, it remains to examine the manner in which expressioiis are obtained for a

body with a smooth cowavex nose section. Taking a sphere-cone as an example, we

will assume that a spherical nose segment is smoothly joined to the conical

frustrum of Figure 1-1. We assums th&t at most, only a second derivative dis-

continuity exists nt the join. The join contribution in this case is a second

order effect and can be neglected. If we desire to include second order terms,

the join contribution would be included and cdn be computed by the technique

discussed in Section 8.1.1.1.1.3 of RCSH.

Since we have assumed the sphere-cone join co be smooth, there is nG

edge at Points 1 and 4 of Figure 1-1 and the diffraction contributions from

these pointa must be omitted. Similarly, since the disc surface 1-4 is no longer

viewed, the physical optics contribution from this surface must be omitted. Thus

the field expressions consist of the specular contribution from the spherical

nose, the diffraction contribution from Points 2 and 3 and che specular contribu-

tion irom the sides 1-2, 4-3, axd the rear, 2-3. The resulting field equations

for the sphere-cone are giver as Equations 2.1-52, 2.1-53 of Section 2.1.2.1.1 of

Chapter 2, Part II.

The field equations obtained using the technique of this section are

analytically simple although someWhat couplex algebraically. They can be easily

programmed for machine evaluation or can be evaluated numerically using a desk

calculator. The appendix of this report gives some computational aids for the

use of either of these methods.

In Table A-I of the appendix, tabulations of the function F(r) are

given versus TO, for TO ranging from -80 to 80 in steps of 0.25. Similarly, the

diffraction coefficients are tabulated in Tables A-3 through A-14 for cone
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half-angles of 0, 6', 80, 10°, 12, and 150. The aspect angle 0 ranges from 0 to

180' in 0.5' increments in these tables.

1.2.2 Creepina Wave Body Comnutations

It was mentioned previously that for creeping wave bodies no analytical

techniques are available for obtaining cross section estimates at all aspects.

In particular, estimates are not a..lable for those aspects where the creeping

wave dominates, with the exception of the axial caustic for certain bodies of

revolution. For those aspects where the creeping wave is not a dominant contri-

butor the techniques of the previous section and those of Section 8.1.1.1.1 of

RCSH can be used to obtain reasonable cross section estimates. Similarly,

Rayleigh region estimates can be obtained for all aspects by the techniques of

Section 8.1.1.1.2 of RCSII.

This leaves the question then of what can be ' se with respect to ob-

taining analytical estimates for those aspects where the creeping wave dominates.

For a perfectly conducting, convex, body of revolution either Fock theory or the

geometrical diffraction approach of Section 8.1.1.1.1.4 of RCSH can be used

to obtain first order estimates. If any of the above three restrictions are

relaxed, however, then very little can be done. For axial incidence on perfectly

conducting bodies of revolution with a spheroidal shaped shadow region (i.e.,

cone-sphere, cone prolate spheroid, etc.), first order estimates can be obtained

using either Fock theory or the geometrical theory of diffraction.(3) Similarly,

first order axial incidence cross section estimates are available fora coated

cone-sphere under certain restrictions on the coating paramsters.(')

For off-axial incidence on the abov. bodies, no creeping wave estimates

exist. Similarly, if the shadow region is not spheroidal no creeping wave
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estimates exist even for axial incidence. Likewise for nonperfoctly conductinx

bodies, particularly relatively loesleme dielectric bodies or bodies with

dielectric coatings, no creeping wave estimates exist.

In general, then, at thp present time we are forced to rely privLrily

on experimental data for estimata of the creeping wave contribution for most

bodies. For porfectly conducting bodies at not too high a froquency, however,

the n•merical methods discussed in Section 2.2.2.8 of 3.CSH can be ueed.
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APPENDIX

NUMERICAL METHODS

A.1 Inrduto

The high frequency solutions obtained using the methods presented in

Section 1.2 require use of a digital computer or modern desk calculator for numerical

evaluation. The following functions are required for computation of the high fre-

quency solutions: (1) trigonometric functions, (2) elliptic integrals, (3) Bessel

functions, (4) error function, and (5) Fresnel integrals. Numerical tables are

available for all of these functions and are convenient for use with a desk calculator.

If a digital computer is used, the use of tables is not a convenient method for

evaluating functions; the following computing prczedures are convenient for this

purpose.

A.2 Ellintic Intearals

In the computation of Rayleigh cross sections of ellipsoids, the following

functions were introduced in Section 5.1.1.1 of Volume I:

2 c oc)(

ab i)-csc ( a oo! OG (A-2)

where F and 1, the incomplete elliptic integrals of the first and second kirts

respectively, are defined by
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PO a). dQ A-4)

E(CP CL) - J• / sin•a sine d8 (A-5)

cp and a are termed the amplitude and modular angle respectively. Numerical tabulations

of these functions are contained in References 1, 2, and 3.

If computations are carried out on a digital computer, the following

algorithm, taken from References 1 and 2, provides a rapid evaluation of these

functions and is valid for all points except at (p - 900, a - 90*) for which F goes

to infinity. The evaluation goes as follows: For a w 90',

Eu sin Cp (A-6)

F - ln(I + sin (A-7)
cos 4)

For a - 0%,

E a F = cp (in radians) (A-8)

Otherwise, perform the following recursion. Set:

X, -0.0

ye 1.0

70 1.0

PC 1.0
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Q=0.0

RO-1.0

TO - 1. 0

sin qb sin C)

o- sin O. (A- 9)

Perform the following iteration:

CosCP / - 'si n2%
nn

k't1k
nn

2P T c
nl n n

P nl- - -f

Qnl ink 2

ii n

Q +T "1 + k 2 ' i)T

n

k ++ ~
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R+1 = (1 + kn+l)Rn (A-10)

This resursion process, resulting in a decreasing sequence of values of k is carriedn

out until

km< e (A-li)

where C is an arbitrary small positive number. At this point,

E ý Pm% + QM

F- Rcm (A-12)

Accuracies to at least four places have been obtained for e = 10-0 and results

satisfactory for cross section computations can be obtained for larger values of C.

The machine time required for this computation is quite small.

A.3 Bessel Functions

Section 2.1.1.2 contains a method for deriving high frequency cross section

solutions which contain linear combinations of the Bessel functions Jo(x), J 1 (x), and

J3(x). Numerical tabulations of these functions are contained in Reference 3. The

following polynomial approximations, taken from Reference 2, can be used to evaluate

Bessel functions with an accuracy sufficient for cross section computations.

For -3 < x < 3

J 0 (x) - 1.0 - 2.2499997(1) + 1.2656208(l)' - 0.316386ý4) +

+ 0.0444479()a - 0.0039"4(l)° + 0.00021(l)" (A-13)
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J1 (x) x 0.5 - 0.56249985(l) + 0.21093573() - 0.03954289(2L +

+ o.0o443319(2) - o.ooo0031761(E) + 0.00001109(oLl)] (A-14)

For 3 < x <

fo coseo
Jo (x) --- -

f, coBB,
J (W - (A-15)

where

f- 0.79788456 - 0.00000077(• - 0.00552740(;) 0.00009512(i +

+ 0.00137237(x) - 0.00072805(3)' + 0.00014476(;)' (A-16)

!X) (x x
f, - 0.79788456 + 0.00000156(;) + 0.01659667(;) +

+ 0.00017105(•) 0.00249511(!)4 + 0.00113653( ;-)-

0.00020033(; (A-17)

ea x - 0.78539816 - 0.04166397() - 0.00003954(e) +

+ 0.0262573( ) - 0.00054125(• - 0.00029333(3 ; +

+ 0.00013S58(D (A-18)
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e1 = x - 2.35619449 + 0.12499612(;3 + 0.00005650(;) -

O.o00637879(2• + 0.00074348(2)' + 0.00079824(3 -

- 0.00029166 (A-19)

J2 (x) and higher order functions can be obtained by the following recursion formula:

2 (n + (A-ý 20

Jn+2(x) ( x 1)) Jn+i(X) - J n(X) (A-20)

A.4 Q Functions

In Section 2.1.1.2, the following function was defined:

CO

1Z J e~ta dt 1 + erf(Z)Q(z) 71T -Z z (-1

There are numerical tables of the error function, erf(Z), in Reference 2.

The following method may be used to evaluate erf(Z) in place of tables:

-Y; Z < 0

erf(Z) = 0; Z = 0 (A-22)

Y; Z> 0

where

Y- 1.0- [0.3480242 p - 0.0958798 F + 0.7478556 ,. (A-23)
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and

S 1 .0: (A-24)P"1.0 + 0.47047 Z

A.5 F Functions

In the high frequency scattering computations from conical surfaces the

following function is required:

- iisT

F(,r) _ I eit? dt (A-25)0I

wheve

T 2 2ka csco. cos(cL T 0) (A-26)

The parameters which determine T are defined in Section 2.1.1.2. T can be either a

real or pure imaginary number depending upon the value of (C. *8). If we write

(2.1 - 38) in terms of the magnitude of T, the following expression can he obtained:

2

F(T) = (A- 27)

S( T

l17 - [ ~S(/i2 [r) + i ;(;2 (CL

where

• r = V2ka csc cos(CL * 8)1 (A-28)
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The Fresnel integrals, C(X) and S(X), are defined as follows:

X

CX) 0 1os(L t2)dt (A-29)
0

X

S()-Jsin(11 t2)dt (A-30)

0

Tabulations of these functions are contained in Reference 2. The following approx-

imations, of sufficient accuracy for cross section computations, can be used in lieu

of tables.

C(X) = + f(X) sina X9)- g(X) cos a Xk) (A-31)

S(X)2- 1 - f(X)2-) (A-32)

where

f(X) 1.0 + 0.926 X
2.0 + 1.792 X + 3.104 X9 (A-33)

1.0
g(X) " 2.0 + 4.142 X + 3.492 ig + 6.670 6' (A-Y)

A plot of IF(T)l vs T2 is contained in Figure A-1. and Table A-1 contains numerical

tabulations of this function.

A.6 Diffraction Coefficients

The following ditfractioti coefficients are used in the solutions for

scattering from sphere-cones, cylindrical, and cone-cylinder-flare bodies contained

in Sectionst 2.1.2.1 and 2.1.3.
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A- 10

TABLE A-1. F FUNCTION4S

Arig F
Real F lusai F Lri (destreas)

-80.00
-79.75 -0090472 -.034712 .096903 200.990537
-79.50 -*097934 -.011078 *098558 196.453619
-79.2s -9099324 .013T0? 9100265 1729142593

-79.00 -.0946J6 .038104 m101927 159.47264
-78.75 -.083850 .060595 .103454 144,145794
-78.50 -0067V19 *079775 .104767 130.407739
-78I.25 *.04?696 :094439 .105801 116.096686

-78.00 *.O244Sie .103663 .106507 103,272334
-77.75 .00038d .106054 .10685S 89.092061

-?.5 0252ou .103798 *106832 ?6.312094
-77.?5 .048615 .094664 .106445 62.788492

-77.00 1069111 U8j000 4  .10S721 49,178113

-76.75 *00b306 .060713 .104705 35.439814
-76.50 .09623f .037979 9103460 21.536035

-76.25 '101dob .013?07 0102067 7e434966

-76.00 .099abiV -.012064 .100615 353.113313

-75.7b 009234a -036264 .o99207 338.559549
-75.50 .07901Z -.057878 .097945 ji3.77?230
-75.25 *060714 -.07S553 .096928 306.787620
-75.00 0038570 -.0851ri *096243 293.630634

-?4.75 .0134-66 -09%%'33 *0959S3 270,363149
-74.50 -.011621 -.:c9s392 .096097 263.054262

-11*25 -*036564 -009499 .096660 247.777984
-74.00 -.02vj~b -.017596 .09?674 232.604836
-73.75 -.0704b9 -.06040Y .099020 200.594220
-73.50 -.0921di -.G3$9*1 .100638 202*789159
-73.25 -. 1013bu -. 014634 .102431 1884214066
-73.GC -.103691 .U112Z7 .104292 173.875282

-72.75) -.099588 .036706 .1118 159.76345b
-72.50 -.089228 .060510 . ~~0 14b*.65697

.0810-.13g OI52 .109fd0 132.124332
-77.00 -.csZ15' .047044 -ý56 118.52B762
-71.75 -j0eodsi *10?475 oii12b1 105.020680
-71.50 -.003041 011167d .111720 91.:360215

-71.i5 .0?2yye .109370 .1117b7 78.138225
-71.00 .0'Yto1 .100676 .1113V6 64.657263
-7Q.75 Obv,20,b 0946114 .110663 51.092474
-70.50 .087071 1060512 .109604 3?*40071~
-12.25 .o99ilS .0432b2 .100206 ZZ.5'201
-70.00 i)0!O31 .oiTSq3 .106790 V.452395
-610.75 .1vgt'6 VOO#613 .1OS216 3sb.19506W
-%69.50 .04?0Cý -.0)3134 .103672 3.0G~oS604
-49025 *C64691 ..057j45 .10?271 32b*694686

.f9:lCbbtli .C0?6'33 .101124 310.901369
-e!.tt5 .043i#,b -. vo343 .100526 29S.724612

-6.0 .ý^1sv8 -.uUoJO6 .0999is 960*4220J1
-(t.S -0061 -.CV*6$S .100056 165.065320

-611.tl -.OJ406a -.49442V .100640 1490732690

-61.5 -.~90' -.02779 .10.S0 36*499?93
-.COS4*6 .103110 219*431244

0.s -.DV5360 -.z4.j6!z .0466? 20'.574569
f-17.0e -S1059it -.CAI'71 .10ASi1 169.9576ta1

"..7 -.10-b1Jt 005160 .11,05'7 16l.'4*31!

DAlIULLC "MORAL. rnSITUY6 C*LU#MSUS LADO*AItO@tfl



A-i1

Arg F
T.2 Real F Imag F IFj (degrees)

-66.25 -. 095164 .060515 .112775 141.547701
-66.00 -. 079234 .082561 .114431 133,822185
-65.75 -105831& ,100016 *115774 120.244409
-65.50 -. 033687 .111176 s116742 106.171687
-65,25 -. 006072 .117089 .117291 93e358736
-65.00 02046'V .i1157602 .117401 79.958901
-64.75 ,04663b .C07383 .117073 66.525072
-64,50 ,069993 .092920 .116332 53.010552

o64e25 .08907l .073091 .115225 39.370091
-64.00 .102580 .049111 .113821 25.561347
-63.75 ,109936 .02?461 .112207 11.546972
-63.50 .110367 -. 005219 .110489 357.297475
-63.25 .103918 -. 03?17b .108786 34ý.794823
-63.00 .090966 -. 056761 .107223 32P.036438
-62.75 .0722YO -. 077416 .105921 313.038850

.049031 -. 092839 .104991 297.b39829
"-62.25 .022619 -.o0V046 .104523 282.497722
"-62.00 -.00t314 -i104437 .104512 297.087100
"-61.75 -. 033034 -i099634 .105157 251.690929
"-61.50 -.058861 -• 18492 .106254 246.390733
-61.25 -. 081041 -. 011089 .107802 21,o257113
-61.00 -. 098.16 -. 048682 .109708 206.342794
-60.75 -.1U954d -. 022644 .111858 191.,79348
-60.50 -. 11399b .005421 .11412" 177,277423
-60.25 -. 11!372 .P37VS .116380 163.129423
-60.00 -.101804 *Qfl0655 .018504 149.213136
-59.75 -. 085d60 .084384 .120385 135.4966*2
-59.50 z,05 .1034Y2 .12!932 121.939726
-59.27, 044 .11671`4 .123077 108.49337)
-59.00 -.0110"6 .123261 .123756 95.125689
-58.75 .017737 .)27681 .123956 81.773317
-58.50 .045542 .ý;.-981 .1•357? 68.392320
-5b.5 .00ob22 .100612 .12?924 54.933972
-58.00 .091405 .0U80444 .121763 41.350705
"-57.75 .10657, .055710 .1212)8 27.507461
-57.50 .Jltlb6 .027933 .118505 13.633727
-57.25 .11661! -. 001167 .116617 :"0. 4 2 6 42 i
-57.00 .11091 -. 0Q2983 .114724 340.953659
-56.73 .098036 -. 056125 .112965 330.209149
-bo.50 .019110 -. 0t6542 .111477 315.206445
-56.25 .055164 -. 095617 .110389 299.981843
-56.00 .027h'd -. 106260 .109803 284.594402
-%5.75 -. 001588 -.1097f7 .1979U 269.121931
-5S.b0 -.031•b6 -. 105915 .1117317 253.652877
-55.25 --. 0býb5b4 -. 094878 .1l1544 238.2?7617
-55.00 -. O271 -. 077319 .113228 223.067756
-54.75 -. 101745 -. 054300 .115328 208.088052
-54.50 -. 114526 -. 0W7226 .117718 193.372438
-54.e5 -.120436 .002237 *i20257 A'8.934067
-54.00 -. 1184e .032267 .122803 164.766212
-53.75 -.101354 .061000 .125217 150.846505
-53.50 -. 09337e .Db6(41 .127377 137.141286
-b3.25 -. 0"'1302 .105a2 129176 123.609324
-53.00 -.04bJJi .122499 .130531 110.204637
-5?.75 -.01l3t .130437 .131383 96.878446

•014Q, .130872 .131598 83.580445

BATTELLE MEMORIAL INSTITUTE - COLUMBUS LABORATORIES



A- 12

Arg F

T2 Real F Imag F JFJ (degrees)

-52.25 .044405 .123743 o131469 70*259649
-52.00 .0714b5 .1094b2 .130718 56,865088
-51.75 .094170 .0888b6 .129494 43,346630
-51.50 .111120 .u63210 .127870 29.656217
-51.25 .IL1221 .034187 .125950 15,749808
-51.00 .12380b .C03437 .123856 1.590266
-5.75 .118684 -. 027070 .121732 347,151310
-50.50 .106130 -. 055431 119734 332.422313
-50.2b5 .06b91 -. C09863 .118018 317.413267
-50.00 .06213J -. 09kk32 .116733 302.1585d8
-49.75 .033369 -. 111099 .116002 286.718017

-49.50 .002313 -.115t89 .115913 211.173069
-49.25 -. 0289J7 -. 112d53 .116504 255.618662
-49.00 -.058611 -. 102139 .117760 240.151355
-48.75 -. 08419e -.e84370 .119616 224.657139
-48.50 105832 -. 606)15 .121961 209,801953
-48,25 -.I20392 -. 032319 .124655 195.026829
-4$.00 -. 127534 -. 001219 .127540 180.547728
-41.75 -.126712 .030766 .130452 166.358734
"-47.50 -.118113 .061651 .133235 152.436840
-47.25 -. 102056 .089511 .135748 138.746845
-47.00 -. 079tb1 .1125q5 .137868 125.245515
-46.75 -. Q51996 .129445 .139497 111.884681
-46.50 -. 021052 .130980 .1405b5 98.613335
-46.25 .011362 .140571 .141029 85.378918
-4b.00 .043,e34 .134079 .1408F7 72.128116
-*5.75 .072574 .119b70 .140128 58.807434
-45.50 .097T42 o09e788 .138819 45.363868
-45.25 .116ý556 072116 .137062 31,7459h6
-45.00 .128J99 .0414P6 .134935 17.905745
-44.75 .1J2294 .CO0790 *132586 3o801350
-44.5.1]21953 -. C23943 .130174 349.40136"
-44..5 $115600 .. 054669 .127875 334.689994

-44.00 .09tvbu -. 081458 .125871 319.672835
-43.75 .070214 -. i02615 .124337 304.381845
-43.50 .0039)33 -. 116785 .123423 2b8.877361
-43.25 .00697b -. 123040 .123238 273.245245
-43.00 -. 0026611 -. 120942 .123836 257.5k8264
"142.75 -. 0bbi58 -.llobI B .125211 242.013038
-42.50 -.087436 -.C9?511 .127291 226.615900
-42.25 -.110841 -. 061848 .129958 211.4715(8
-42.00 -. 1704bb -. Q38071 .133049 196.627204
-41.75 -. 136294 -. 00500S2 .136385 182.101914
-41.50 -.136bb( .029323 .139778 167.890470
-41.25 -. 128533 .062777 .143044 153.968782
-41.00 -. 112347 .093?t4 .146020 140.299532
-40.75 -. 089069 .118901 .14F562 126.836891
-40.50 -. 06015 .138036 .150554 113.529965
-40.25 -. 027227 .149450 .151910 100.325041
-40.G0 .007!41 .152389 .152576 b7.166906
-39.75 oC4204b .146623 .152532 73.999547
-39.50 .U74131 .132460 .151793 60.766583

1.01785 .110135 .150408 47.411737
-39.00 .132J54 .082760 .148461 33.879709
-38.75 .lJ416e .050242 .146074 20.117813
-'H.50 .14t)91 .015185 .143397 6.0787;9

BATTELLE MEMORIAL INSTITUTE - COLUMBUS LABORATORIES



A-13

Arg F
TV Ral F Imat F FJ degrees)

"38.25 9139149 -"020238 ,140613 351.724912"-38.00 .1Z6992 -. 053616 .137925 337.034068
-37.75 .106b21 -. 083*39 .135546 322.006235
-37.50 .079d3b -. 107228 .133686 306.669995
-37.25 .047601 -. 123657 .132531 291.086101
-37.06 .012:18 -.131646 .132221 275.345641-36.75 -. 024067 -. 130635 .132833 259,561246
-36.50 -,Obyzlb -. J20619 9134370 243.852389"-36.25 -,0909Z6 -. 102156 .136760 228.328659
-36.00 -. 117200 -,076331 o13946E 213.075933"-35.75 -.1363b1 -. 044699 .143500 198.146864
-35.50 -. 147167 -. 009182 .1474b3 183.570211-35.25 -148bbb .08038 .151502 169.33S125
-35.00 -,14134• .064659 t155430 155.417711
-34,75 -,12494b 9098401 .159041 141,777650
-34.50 -. 100051 .127147 .162164 128.365641
-34.25 -. 069916 .149075 .164657 115,127288
-34.00 -. 03461> .162775 .166415 102.005524
-33,75 .003091 .167339 .167368 U8.9419Z6"-33.50 004086t) ,164Z3 .167?45 75.877298-33*25 .0763b7 .140268 *166775 62.751891
-33.00 .107333 .12569b .165287 49.505622
-32*75 0131629 .096056 .163112 36,078646
-32.50 .148,b7 ,061150 .160382 22.412736
-32.25 ,155561 .023121 .157270 8,453899
-32900 ,131bb -,01667? .153986 354,156738.
-31,75 .141,21 -o052b23 .150769 339.490791
-31.5n .1?031J -. 085981 .147877 324*448534-31.25 .09171b -. 113044 .145570 309.053659
-31.00 .057146 -1.2267 .1440b4 293.366896
-30.75 901b709 -*142381 .143605 277.485817
-30.50 -. 0?1231 -,14Z2674 .144245 2610535036
-30.2s5 -.060196 -o133037 o146022 245.650315
-30.00 -. 095150 -. 113981 .348861 229.964145
-29.75 -. 1Zbb4b -%086607 .152603 214o578259
-29.50 -. 147975 -. 052543 .157026 199.548958
-29,25 -#161280 -. 013847 16•1873 184.907j66
-29.00 -,164654 .027117 .166872 170.647795
-i.75 -0157b0i .067824 .171761 156,741891
-28650 -.1410bb *105743 .176297 143,144667
-28,25 -. 11539Y v138494 .180269 129,802052
-2b.00 -. 008322 .16400C o183502 116.654920
-27.75 -o04363b ,180616 .185859 103.6419?3"-27.50 -0002e90 .1b7235 .187249 90.700660
-27.25 ,0391b5 .183365 .187625 77.768087
-27,00 .oufb'Q .169162 .186985 64.730442
-26.75 .114961 .145426 .185378 51.673093
-26.50 .14331b .113559 .182900 36.380697
-26.21 .10307l .0iS4F4 .17975O ?4,8381S4
-P6.00 417275b4 033527 .175977 10.9829?1-25.7S .171yub -. 009722 6171941 356.759354
-25.50 15'&894 -6OSb56 .16800J 342,125644
-2b.25 .13t949 -. 089368 .16430? 3E7.063315
-?5.00 0100137 -. 120720 ,161406 311.518546
-24.75 016ve93 -. 143590 .159435 2y5#760727
-4.50 0026/03 -,156451 .158714 E79*685827

BATTELLE MEMORIAL INSTITUTE- COLUMBUS LABORATORIES



A-14

Arg F
T2 Real F Imag F L (degrees)

"24.25 -. 018025 -. 158388 .159411 263.507690
-24.00 -. 06212J -. 149154 .161574 247.388110
-?3.75 -. 10283b -. 129193 .165125 231.480626
?3.50 -. 13Tb91 -. 099625 .169872 215.907220

"23.25 -. 16415b -. 062178 .175537 200.7452V30
-23.00 -. 1607bf -. 019086 .181792 186.026457
-22.75 -. 186341 .027038 .188292 171.743998
-22.50 -. 180350 .073366 .194701 157.863508
-22.25 -.163060 .117027 .200708 1440333221
-22.00 -.13b423 .1be$3 .206040 131.091884
-21.75 -. 099U48 l1US704 .210467 118.073904
-21,50 -.056102 .Z06318 ,213810 105,212170
-21,25 -. 009190 .215743 .215939 92.439188
-21,00 .03b809 *213278 .216780 79,687149
-20.75 .064912 .19b952 .216314 6b.887390
-20.50 .126220 .173534 .214583 53.969606
-20.25 .16009b .138494 .211689 40.861763
-20.00 .1b4339 .095918 .207801 27,489556
-19.95 .197311 .04P387 .203157 13.778884
-19.50 .1980• 9 -. 001177 .198063 359.659483
-19.25 .186380 -. 049688 9192890 345.072458
-19.00 .]b2b4l -. 094085 ,188067 329,981866
-1H.75 .128151 -. 131523 .184051 314.389813
-18.50 .0860 Vb -. 159551 .181298 298.351615
-18.25 .037417 -. 176272 .180200 2bl.984193
-18.00 -. 014331 -. 180465 .181033 265.459596
-17.75 -. cbS9bb -. 171669 .183906 248.980224
-17.50 -. 114266 -. 150225 .188744 2329.742248
-17.25 -. 156174 -. 117266 .195299 216.901553
-17.00 -. 188986 -. 074652 .203196 201.554777
-16.75 -. 210522 -. 624174 .211987 186.738445
-16.50 -. 219274 .029100 .221197 172.440468
-16.25 -. 214505 .0b3995 .230364 158.615831
-16.00 -. 196306 .136433 .239061 145s200666
-15.75 -. )65b60 .183135 .246908 132.122342
-15.50 -. 1241;0 .221130 .253503 119.305507
-15.25 -. 074268 .247941 .258825 106.674993
-15.00 -. 01902e .761748 .262438 94.156581
-14.75 .03b260 .201508 .264292 81.676446
-14.50 .09403b .247034 .264327 69.159856
-]4.25 .14460• .2190?2 .262563 56,529531
-149.00 .187307 .179019 .259098 43.704044
-13.75 .218742 .129347 .2541Z4 30.596742
-13.50 .23694 .072967 .247028 17.115976
-13.25 .240541 .0)3313 ,?40910 3.167892
-13.00 .229020 -. 045914 .233577 3 4 d.6 6 3 64b
-12.75 .?02601 -. 100967 .Z26551 333.533636
-12.50 .16JZ46 -. 1482b8 .220541 17.748963
-12.25 .112530 -. 184121 0216298 301.349292
-12.00 ,ob3bod -. 201725 ,214526 284,465503
-11.75 -.0100bb -. Z15532 .215768 267.321064
-11.50 -. 074b28 -. 207277 .220303 250.199144
-11.25 -. 136046 -. 183067 .228084 233.382118
-11.00 -. 190453 -. 143994 .238761 217.091523
-10.75 -,23430b -. 092089 .251755 201.456056
-10.O -.?6464! -. 030217 .266365 1C6.513779

BATTELLE MEMORIAL INSTITUTE- COLUMBUS LABORATORIES



A- 15

Arg F
T2 Real F ImaR F L• (degrees)

"-10.25 -. ?79263 .038079 .281847 172.235221
-10.00 -. ?16'17 Iob7R? .Z97480 158.550662
-9.75 -. 2bt2.l .177632 .312596 14b,371809
-9.bO -. 2elO17 .40385 o326596 l12.605427
"-9.-25 -. 170297 29306T7 o339953 120.160?43
-9.00 -.IQ7b0e .3322?6 .349223 107.9 4 q317
.h.75 -,0366V7 4b55153 .3570J8 95.889716
-b.50 .Cib4?b .3et066 .362116 S3.900631
-b.25 .113lb8 .346242 .36426b 71.900581
-. O0 .182Uf4 .314086 .363397 59.803991
-7.75 .242616 .26514b .359531 47.517274
-7.50 .2e9251 .?02044 .35282b 34.934563
-7.25 o318bf4 .128349 .343610 21.933593
-7.00 32HObt .048403 .332398 8.372995
-6.75 .31827V -. 03?923 .319968 354.094054
-6.50 .2P6849 -.110496 .307395 J38.932964
-6.25 .25105 -. 179214 .296099 3eZ.753190
-6.00 .lb717i -. 234304 ,2878?8 305.507059
-5,75 .064b99 -. 271633 .284513 267.319494
-5.50 -. 0u74U0 -. 267858 .28795! 268.547180
-5.25 -. 103bb4 -.*2('850 .299318 249.736838
-5.00 -.19444e -. 2 4964 4  .319155 ?31.4(12558
-4.75 -. 28700i -. 194635 .346775 214.143811
-4.50 -. 36254t -. 117t76 .381135 197.968128
-4,25 -. 4'033e -. 021517 .420882 162.930397
-4.00 ,.4559!2 .089322 .464648 1&S.916718
-3.75 -. 4bblb2 .209750 .511168 15b.774143
-3.50 -. 44l73d .333863 .559312 143.350589
-3.25 -. 403UU .455342 .608080 131.511811
-3.0 -. 229137 .567671 .656583 12C.145705
-?.75 -. P310)9 .bb506 .704CJ0 109.161001
-2.50 -. I10 I f .71507 .749711 98.4t4068

-.Obwc7 .y92538 .1192945 .055513
-?.00 1175114 .b145b4 .8333?0 77.827214
-1.75 .393bb .b05460 .670197 67.759989
-1.50 .4010• 4 .7b447i .903206 57.821960
-1.25 .62317t .692474 .931995 47.987731
-1.00 .7!DlCh .591b86 .95f,?60 Jb.238774

-. 75 .P!b9ll .466t49 .975687 26.566248
-. 50 .93b951 .3219)4 .989747 l1.980670
-.25 .903e4i .)654:s7 .997057 9.551010
0.00
.25 .9842'b -. 165437 .997057 30.U444990
.•50 .935)33 -. 31914 .989747 341.019330
.75 .s6,y 11 -. 466b49 .975687 331.-4337b2

l.co .7blot'J -. 59]867 .956260 321.7612Z6
1.25 .6?37f,ý -. bYj'41' .931995 312.012269
1.50 .4H1004 -. 1T4471 .9032U6 3•2.178400
I. 75 .3k93• -. tUb!60 .7019y c92.240011

2rn. .115134 -. 8451'54 AR333?0 ?6e -172786

2.2% .0?f 9(Q?1 -._9415j .7Q?995 2i.94444l1

2ý.15 -. ?.10' oe6~U2 .704(I40 2!4.8384999
3.Of (in2'/ .67 .b650,53 el)9.8542'95

3.5"0 -.44H(20 -. J3 m3 .559312 2 1.694 11

BATTELLE MEMORIAL INSTITUTE - COLUMBUS LABORATORIES



A- 16

Arg F
T2 Real F Imag F .LF (degrees)

3.75 -. 466152 -. 209750 .511168 204.225857
4.00 -. 4b59U -. oe9322 *464640 191.083282

4.25 -. 420332 .021517 .420882 177.069603

4.50 -. 36254b .ll7Y6 .381135 162.031872

4.7b -. ?e7u04 .194635 .346775 145.856189

5.00 -. 19bb4e .?49644 .319155 128.537442

5.25 -. 10Job4 .e680"! .799378 110.263162

b.50 -. ou73ul .L7vtbs .2879!l 91.452820

5.75 .04699 .271613 .284513 72.660516

6.00 .167171 .?344j0 .287828 54.497941

6.25 .?35705 .119214 .296099 37.246810

A.5r) .ýM66'9 .1104V6 .307395 21.067036

6.75 .316270 *03?9?3 .319968 5.905946

7.00 .3?8bbb -. 048403 .332398 351.627005

7.25 .3187J8 -. 121349 .343610 338,C66407

7.50 .269?b1 -. ?02044 .352828 32b.065437

7.75 .?42616 -. 26514e .359531 31e.482726

B.00 .12774 -. 314088 .363397 300.196009

b.25 .113165 -. 346242 .364266 ?b8.099419

8.50 .03841b -. 36"066 .367116 2 76. 0 Q9 3by

6.75 -. 02663b -. 3551b3 .357038 264.110284

9.00 -. 1u7be2 -. 332226 .3492Z3 e5Z*0516Lf3

9.25 -. 170e97 -. F93067 .33b953 2.i9d•39757

9.50 -. 22Ioh7 -. 2403h5 .326596 2?7.394573

9.75 -. ?b72e2 -. 177632 .312596 214.628191

1t'.00 -. ?fbd77 -.1C'7T2 .2q748U 2C1.44933R

10.25 -. Z142bJ -. (03H079 .213lb47 187.764779

I1.50 -. 264b4t .03uv1? .266365 173.496221

10.75 -. 2j4JOb .092269 .251755 1Sk.543944

11.00 -. I9C4bJ .143'ý94 .23e7b1 14e.9CR477

13.25 .-. 13606b .Jbjot7 .22P084 1?6.6175b2

11.50 -. C746bt .io7277 .22C303 1('9.800856

11.75 -. 010085 .ý15532 .215768 92.676936

1?.00 * b3bhb .2Ul7)5 .214f!6 75.524497

12-25 .112b.z .1147?i .216298 56.650708

12.50 I(-3F~ .1 h .220541 42.251047
12.75 .202Ws9 .IC09)7 .226551 Z6.466364

13.0n .ivoeu .U4t914 .233577 11.336302

13.25 .40ot41 -. 013313 .240910 35b.A3Z108

13.50 .43694t -. 0729b7 .241928 342%b84024

13.75 .?!hf4'e -. 129347 .25412' 3Z9.403258

14.00 .187JOI -. 179019 .259C9b 316.295956
14.25 .144Hlt -. 2190I Z .e6?563 3(3.470469

14.50 .j4fjjd -.e4
7
03

4  .Z64JV7 l97.84014

14.t, ?Hu ?642-0? Z(b.323554

17.25 -oC', '0 -. e'nj•i .25eb2 ie53.325017

AT L M OIA NTT06U LABO.RATOIS4
4!ý V",) 639vt 20 1.31ý41 b9

2 C.9M 174.26.155b44

I. C5 n' 74 4  12 7 .2?ý77b
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A- 17

Arg F

T__ Real F Imap F (degrees)

17.75 -. 065965 0171669 o183906 1119019776
38.00 -. 014331 0180465 .181033 94,540404
1H.25 .037417 0176272 .180200 78.015807
18.50 .086095 .b595b1 0181298 619648385

18.75 .1787b1 0131573 0184051 45.610187
19.00 .162841 .09409b .188067 30.018134
19.25 .lU63hU .049688 o192890 14.927542

19050 .198059 .001177 9198063 ,340517
19.75 .197311 -. 048387 .203157 346.221116
20.00 .1N4339 -. 095918 .207801 332.510444

70.25 .16009b -. 138494 .211689 319.138237

70.50 .1262i 0 -. 173534 .214583 306.030314

20.75 .004912 -. 198952 .?16314 293.112610
21.00 ,038OU9 -. 213278 .216780 280.312851

Z1.25 -. 009190 -0215143 .215939 267.560812

21.50 -.0b5612 -. 206318 .213810 254.787830
21.'5 -. 09904b -.1bT704 .210467 241.926096

72.00 -. 1354?3 -. 155283 .206040 2Z8.908116
22.25 -. 163060 -. 117027 .200708 215.666779
22.50 -. 1803bO -. 073366 .194701 202.136492
?2.75 -. 166341 -. 027038 .188292 188.256002

23-00 -. 1"0787 .019006 *181792 173.973543
23.25 -. 164156 .062178 .175537 159.254720
?3.50 -. 137591 .099625 .169872 144,092780
23.75 -. 102b36 .129193 .165125 128.519374
24.00 -,06212U .149154 .161574 112.611890
24.25 -. 018025 .158388 .159411 V6.492310

24.50 .026703 .156451 .150714 80.314173
24.75 .069293 .143590 .159435 64.239273

26.00 .107137 .120770 .161406 48.411454

?5.25 .137149 .089368 .164367 3?.936615

25-50 .159094 .051565 .16WS003 17.874356

2S.75 .17170b .009722 .171981 3.240646

?6.00 .172754 -. 033527 .175917 349.017079
26.25 .163071 -. 075484 .179700 335.161846
26.50 .14337b -. 113569 IR2900 321,619303
26.75 .114961 -. 14s426 .185318 J00.326907
27.00 .07967? -. 169162 .1869"s 295.219558
27.25 .0397S2 -. 18336b .187625 282.231913

27.50 -. 002?90 -. 181235 .187249 269.299340

P7.75 -. 043b35 -. 160616 .18bi59 256.3SA077

2.O00 -. 062322 -. 164000 .1H3'02 243.3450f0

28025 -. 115391 -.1384V4 .10?69 230.197948
28.so -. 14106b -. 105743 .176297 216b.55313

P4.75 -. 157803 -. 067824 .171761 ?03.2PI09
29.00 -. 164b5% -. 027117 .166872 169.357205

2-925 -. ebleb .u13047 .161873 115.092834

29.50 -. 141V15 .052543 .157026 160.451042

29.75 -. 125646 .006607 .152603 15.4.217Z 1

30.00 -. 095150 .1139HI .148861 130.031ft5

30.25 -0060196 .133037 0146022 114.345685

30.50 -. 023231 .14Z674 .144245 9b.463964
30.75 .60101" .142381 0.4,3605 bZ.514113

31.00 .0b1146 .132267 .,44084 66.63310*

31.?S .09171b :113044 .14S570 !).946341

31.50 .1ie31e .08b9m1 .147877 35.551466

BATTELLE MOMIAL INSTITUTE - COLUMBUS LABORATORIES
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__Real F Ar; F

Iua F Fj (depre~s)

32.0o .11@ oe 150769 20.5092093-oos131bb .01577 .153906 5.84326232925 .165661 -*023121 .157270 3b1.54610132.so 914beb7 -*061150 m160342 337.587264
332.75 *~1c ~ .a6S163112 U3*392135433.073ljJii -.125696 *l6sutgl 310.49437833.25 .076357 -.148288 .166775 297.24810,33.5o .040866 -*162423 .167485 284.12270233.75 9003091 -.161339 .167366 V71.059074
34.00 0.3eb -127 166415 257,9944763.5 -0069vid -.149075 .164657 244.8727123-to 10086b -.127147 *162164 Z31.63435934.75 .12Z494S -.098401 .501 2822535.0 141343 -o064659 .155430 Z04*S8aeo935.25 -.028038 .151502 190.6648753S.So -. 418 009182 .147453 l?6.429?8,3b*7S -.136381 a044699 .143500 161*"5113636%00 -.111200 *076331 o139865 146.92406736.25 -*090926 .102156 .138780 131*67'34136,50 -.059?15 *120619 .134370 116.14761136.75 *.024067 .130835 *13?833 100.438?5437.00 .612316 .131646 .122 46453720047681 .123657 .13?531 6**91389,37.5o .079836o 0107226 .133bb6 $3.33000537,75 .106821 o003439 .135548 3?.9937653&.00 *1289V4 -053816 *137925 2.69338.5 .3919 0020238 .140613 6.271063b.50 %14?5V1 -.015185 .143397 3~339212413hols .137162 -.050242 9146074 339.8621.73fi.00 .1232b4 -.082760 .148461 326.12029135.25 010170b -- 110735 .150408 312*bS826339.50 -074131 .013z480 *1S)7'3 299,23341?39.75 004204b -.1466e3 .152532 28005'000 .0751 -.15?389 .152576 271.83309440.15 -0002V22 ::149469 91519l0 a5vow795940.50 -006010b -138036 .150554 246.47003540.75 -%Oo9O6V -.119901 .140561 133.16310941.00 -4112341 --093274 *146020 119.700468'41.25 -.1Rob33 -.062777 .143044 28011'1.30 -.13868? -.0293?3 *139778 19.09341.5 -13694.005002 *136365 M*89a8aow42.00 -%12?4bb o03807j j31 13J~g

42.25 -4110841 .06lb4tC *1299ba 14d*5a#4zz
42.30 -.00843b .092b11 OW2?91 133.36410042.75 -0C5bIbb .110b6b 412b2i1 1170986962300 -002681/ .1k0V'2 .123436 102.41173643.25 *006476 t123040 .123238 46.7%4755'3.50 6070e14 ?j~~ 132 1.12263943.5 .702' 102615 %1143J57 $5.61016s"4400 ovvbvb0 GUO1658 .12sa1 0.276

4'.5 l ~ OCc.04669 .127075 26.310006".50S .1e7vbj .023943 9130174 1096344.5 l39' -. 004190 .13?546 356*1946bo

'5.25 .11bzlb s.71 137062 328.254014'b.50 .09.?64k * 13"829 31.36

GATTIELLC #MMORIAL INSTItTUT - COLUMOUu LABORAIORIB5
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Arg F
¶2Real F Imait F tFrJ (dearees)

45.75 .072574 -.119870 .140120 3C1,19?566
460.0 .043234 -.134079 o140877 2b7.t8?1884
462.0113b2 -.140571 .141049 ?74.6210pý?

46.50 -f0e10b2 -. 1309640 .14056$ 26103&666t
4,o75 -. 051V996 -.129445 .139497 24b*11¶,319
47.0C -.009561 -.112595 .137M68 2475J4445
'7.25 -.10ozbb -. 651 135744 221.25,1155
1-7.50 -011B113 -.061651 .1332.35 i!G7.5'731NO
47.75 - .1;1677e -.0301Q66 .13045e 19.3.641266
48.00 -.127'34 .001219 .127540 179o45T272
4b.25 -.1e03V2 .032319 .1246ý5 164.9T3i71
45.50 -.lo0tije .060615 .121961 15C.198047
48.75 -o0b47Z oQb4370 .119616 13b.14?86~1
49.00 -. 06L61 I .10213Y .1177b0 119.b496.45
49.25 -.02by37 .1126!5,3 .1165V4 IC- .381338
49.50 o00237J .11rb"9 .115913 b666?
49.75 9033369 .111099 .116002 73.2A19e3
50.00 .0b2134 .090623 0116131 nl.841412
50.25 .0$6191 .074863 .118010i 42.S5e.733ý
50.50 .10t1i0 0055'31 .1197j4 21.57T647
5V*75 .1166bi. OU27070 .121732 12.b41300
51.00 0123108 -*003431 .123856 358.4q97.34
5!.25 .121k~1 -.034167 01259t0 344.25G192
51.50 .1111eu -.06370 .1Z7870 330.34371i3
51.75 OV'4170 -.U6did66 .1?9494 316.6.13370
b2.03 .0714b2 -.104462 .13G716 303.1?49IZ

5?2 040) -.123743 .13146Y Ub9.740351
52.50 .0147ZD -.130872 .1316V8 Z7b*4jq55')

53.c' 0.4t50~j -1221#19 .13'.)S- 1 '4 .7 --)363

h'.00 -.11M4-id -*DJ?2Z'7 .)22003 i~?3~
b4.5 -. 1204~3b -.00?237 .1zcz'2? 1"1.06S433

5,4.50 114e?46 C1'eQ24 .1C7?ik 1 7.64 7N.

S4.5 .ýI #! b4oc .I15303 1"0.t,53

'55. 2 Csw 3# .c 4ti T 1V4 4 1", 4 ' i0.6.0?

Ss%75 -.022641 1,?;~ 2.?6-14 "3

b~tELL 7EORA ISsTT -*OUMU LALSORATORIESb--1jo
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TZ Ral Imat FLFL Arg F
Real? IaR F (efrees)

59.75 -.0e5d6Q -,084384 .120385 2?4*50334860.00 -*101S(j4 -6060655 .11850. 2 ,71O.6$6~4
60.25 -.111312 -.033775 9116380 196.870517
60.50 -.ý13996 -*005421 .11&12' 182.722517
60.75 -.j0954e *022644 .111958 168.320652
61.00 -.0io8316 o046682 *109708 153.657206
61.25 -.081041 .0711.h,9 010780? 13h.742W8
61.50 -.0~b~d1 1004492 .1062n4 123.6092?,7
61.75 -.033034 .099834 .10S157 108*309,071
62.00 -. 0O5SJ14 *104437 .104512 92.912900

6.2 OZ1 102O*6 .104543 7795022f86?.50 .049031 o092839 .104991 6?.160171
62.75 .072evo .077416 .105921 46.961150
63000 .09016o .056761 .1072Z3 31.963562
63.2S .10341d .0321N~ 0108766 17.eus177
63.50 .1104, .00OS210 .110489 2.707525
63.75 01099J6 -.02R461 0112,207 348.45302864.00 .1026$0 -.049111 .1)3821 334.43P653

6.2 089077 -.013091 .111524 3io.6?9909
64.50 .069493 -.u929?0 .116342 306.98944b
64.75 .046036 -*107383 .117073 293.*47.92b
65.00 .02046Y -.115602 .117401 280.041099

6.5 -.006614? -.117009 .117291 266.6412b4
6S.50 -.0336ew? -*.uh776 .116742 2b3.228313

657, -. 050Jl4 -.10OC16 .115774 239.755591

65.20 -. OY586e -.060515 .1oo6.a 2110.52671

60S.51 --1051e --03L'60 .10227 19.406

6615-.0674 .100816 64.401132
67.00 *~~10679u ;7.429

fVY92'J .043612 .10P4867 13.7S 1

67.75 -.O!)VO6 -.0921. .3101630 12o00.2075

4St --.O r .109964S .1000" 96.93.680111.50 OY4s~ - 3016 Q9V9550 b9.$17969

::06051 Oyd:ti.2 103611 ?19-334392

,0.2c 0.0707 .1096V0 2??.597%6.0

7WATSEL MEMORIALe INSTITUT - CLUNIJSLASRATR



A-21

Arg F

__ Real F Ima F i (degrees)

73,75 -,078459 .060409 .099020 142.405760
74.00 -,059315 0077598 .097674 127.395164
74.25 -.0366b4 .OU9499 *096680 112.222016
74.50 -. 011641 .095392 .096017 96.9451738
74,75 ,0134b6 .0Y4933 .095953 81.636851
75.00 .o3diI3 .088172 .096243 66.369366
75.25 .060119 .075553 .096928 51.212380
75.50 .07V015 0051878 .097945 36.222770
75.75 .092342 .036264 .099207 Z1.440451
76.00 .0•988V .012064 .100615 6.886687
760.25 .1012oe -. 013207 .102067 352.566034
r6.5o .096ZJI -. 037V79 .103460 338.463965
76.75 .085306 -. 060113 .104705 324.560186
77.00 .069111 -. 000004 .1072Z1 310.821887
77.25 .04"6f,) -. 094664 .106445 297.211508
77.50 .0252O -. 103798 ,106832 283.687906
77.75 .000388 -. 100854 .I06RSS 270.207939
78.00 -. 0244SZ -. 103663 .106507 256.7?7666
78.25 -,04769d -,094439 .105801 Z43.203314
78.50 -. 067912 -. 079775 .104767 229.592261
78.75 -.083650 -. 060595 .1034ý4 215.854206
7Y.00 -. 094!J6 -. 034104 .101927 201.952736
79.25 -. 0993Z4 -. 013707 .100265 187.857407
7V.50 -. OV7434 .011078 .098558 173.54638e
79.75 -.09047e .034?12 .096903 159.009463
80.00 -. 077?4z .055?33 .0rIV5 144.Z51111

BATTELLE MtOWMAL INSTITUTE - COLUMBUS LAUORATOMIEl
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1

Cos-- 1-
n
11

co-coCs- -

PlO--Tr 2 O2(aL + 9Y

os 2"- Cos

nl n

1

TT " I 2(%T2 - e

COS- - COs

n1 n34 Cos - Cos

1

T' €o2(V'/2_ +
Cos co-ze

cst 20 - 9i (A-35)

where

e - aspect angle

Ct - cone half angle or flare angle

n I+4 or Il

Table A-2 contains a list of figures and tables which contain curves and

numerical tables of these diffraction coefficients as functions of aspect angle. The

diffraction coefficients contain poles at certain values of aspect. At these poles.
0

results are omitted from both curves and numerical tables for magnitudes of the

coefficients which exceed 100.
&AYVELLE SNWOMAL OSVMTUT19- COLUMBSUS LAS@OtAIrom
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TABLE A-2. NUMERICAL EVALUATIONS OF THE DIFFRACTION COEFFICIENTS
(RI, R9 , R3 , H, R4 , Re, and RP)

Parameters Plots Numerical Tables Pages

n (Figures) (Tables)(deg)

0 1 A-2 A-3 24, 25

3
o A-8 A-9 72, 73

6 1 + A-3 A-4 32, 33
1T

6+A-9 A-10 80, 8162

8 + A-4 A-5 40, 41
1TT

3
8 + - A-10 A-i1 88, 89

10 1 + - A-5 A-6 48, 49
TT

3
10 + A-Il A-12 96, 97

12 1 + A-6 A-7 56, 57I'[

3
12 - + - A-12 A-13 104, 105

2 I

15 1 + A-7 A-8 64, 6511

15 + 2 OA-13 A-14 112, 113

BATTELLE MEMORIAL INSTITUTE - COLUMOUU LAVIORATOR41E5
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R2 ,R3 ,R7

R4 ,R5 ,Re

C.

I

w I 11 I

Ow 3.OWD S.AW 9.0 1 t.O0 M5.AW is.00

ASPECT ANGLE. OEGREE6(X1O 11

FIGURE A-2. DIFFRACTION COEFFICIENTS
("t -0 deg, n - 1, R, a -0.50)

ATTULL. MIMOm.AL SMITITUTI - COLUMOUS LASOMATOoMU



A- 25

TABLE A-3. DIFFRACTION COEFFICIENTS

(a - 0 deg, n - 1, N -0.50)

0.00 0000 -#500038
.50 -a500038 -. 500038

1.00 -050015? -,500152 -. 500152
1.50 -. 500343 -. 500343 -. 500343

2.00 -. 500610 -. 500610 -. 500610

2.b0 -,500953 -. 500953 -. 500953

3,00 -. 501373 -. 501373 -. 501373

3.50 -. 501870 -. 501470 -. 501870

4.00 -. 502445 -*502445 -. 502445

4.50 -. 503uV7 -. 503097 -81.223819 -81.223819 -81.223819 -. 503097

5.00 -. 503027 -. 503827 -65.823048 -65.823048 -65,823048 -. 503b27
5.50 -. 504636 -. 504636 -54.428236 -54.428236 -54.428236 -. 50463b

6.00 -. 505t23 -. 505523 -45.761565 -45.761565 -45.761565 -. 505523

6.50 -. 506491 -. 506491 -39.016876 -39.016876 -39.01b876 -. 506491

7.00 -. 50753u -. 501538 -33.665189 -33.665189 -33.665189 -. 50753d

7.50 -. 508666 -. 504666 -29.347740 -29.347740 -29.34774' -. 50866b

8.00 -. 509076 -. 509876 -45.814243 -25.814743 -25.814243 -. 509876

8.50 -. 511168 -. 511168 -22.8857a6 -22.885786 -22.8857h6 -. 511168

9.00 -. 512543 -. 512543 -20.431729 -20.431729 -20.4317P9 -. 512543

9.50 -. 514002 -. 514002 -18.354880 -18.3b4880 -18.354880 -. 514002

10.00 -. 51b:5'6 -. 515546 -16.581719 -16.581719 -16.5V•t19 -. 515546

10.50 -. 517175 -. 517175 -1ý.055803 -15.055803 -15.055803 -. 517175

11.00 -. 518U92 -. 514892 -13.733218 -13.733218 -13.773218 -. 518892

11.50 -. 520696 -. 520696 -12.579384 -IZ.579384 -12.5;1394 -. 520696

12.00 -. 522$90 -. 522590 -11.566772 -11.566772 -. 522590

12.50 -. 524t14 -. :i?574 -10.673246 -10.673246 -10.t?3?46 -. 524574

13.00 -. 526650 -. 5b26650 -9.880842 -9.880842 -9.860842 -. 526650

13.50 .1528819 -. 5o8819 -9.174561 -9.171861 -9.174861 -. 52881V

14.00 -. 531062 -. 531082 -8.543182 -8.543182 -S.543182 -. 531002

14.50 -o533'42 -. 53344Z -7.975735 -7.975735 -7.975735 -. 533442

15.00 -. 53589b -. 53ý898 -1.464102 -7.464102 -7.464102 -. 535898

I5.s0 -. 53s454 -. S38454 -7.001198 -7.001198 -7.001198 -. 538454
16*00 -,541111 -. 541111 -b.b81030 -6o581030 -6.581030 -- 541111

16.50 -. 543611 -. 543871 -6.198497 -6.198497 -6.198497 -,543871

17.00 -. 546136 -. 546136 -5.849236 -5.849238 -5.849238 -. 546736

17.50 -. 549107 -. 54701 -5.529507 -5.529507 -5.,79507 -. 549701

18.00 -. 55!276 -. 552M76 -$.236068 -S.236060 " 5. 2 3 06oW -. 552786

10.50 -*55•V71 -. 55s1977 -4.966119 -4.966119 -.. 966119 -. 555977

19.00 -. -. V251 - 4 -. 717220 -4.717220 -- *711220 -,559281

19.50 -. Sbzto0 -.*62100 -4.487242 ;4.4b7242 -&.481242 -. 562700

V0.00 -. S662J7 -. S66?37 -'.274316 -4.274316 - .-2'31A ".566237

20.51 .. 50969b -. 56595 -4.076800 -4o07%00 -.. 07,1800 -. 569895

21.00 -. 513616 -. 573676 -3.8932', -3.b93245 -•.893245 -.*73676

21,50 -. jS1683 -0577W53 -3.7o2367 -3.7*?2, : -3.722367 -. 577583

2210C .4561019 -. 541419 -3.563027 *3,sb;421 -3.56JC27 -. 581619

2U.50 -. 505166 -. 55516 -3.414214 -3.'14214 -3.414214 -. 585766

Z3.00 -. 5v0009 -. S90089 -j.2750?20 -3.275020 -3.275020 -. 590069

23.50 .. 5v4531 .. 594531 -3.1446J8 -3.144630 -3.1"64S -. 594531
24.00 ..5Vi911 -M.S4114 -3.022341 -3,0223%1 -3.022341 -. 599114

?4.50 -. 603643 -,603443 -2.VO?4?6 -2.,0?476 -e.901476 -.603843

25.00 -.60hi2l -.0hO"7I -2.799455 -.- ,7994S5 -2.79V455 -. 60P721

2,56 ..613I13 -. 413713 -2.69776S -2.697746 -2.691746 -. 613153

26.00 -. 618v42 -. 611942 -2.6018?3 -2.601073 -2.601673 -o618V42
.-. 624v? -. 624;qz -2.511396 -Z.511396 -?.511396 -. 624291

27.00 -,629005 -. 614406 -1.425940 -2.4?59?0 -,.425920 -. 629805

OATTIMLL MUMOMAL IN1TITUT1 - COLUMUS LA10RATOMIKS
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27.50 -,635495 -. 635495 -2.345086 -2.345086 -2.345086 :.635495
28.00 -. 641J57 -. 641357 -29268566 -2.266566 -2,268566 -. 641357

28.50 -. 641t400 -. 647400 -2.196060 -2.196060 -2.196060 -. 647400

29,00 -. 6636R9 -. 653629 -2.127294 -2.127294 -2.127294 -. 653629

29.50 -. 660049 -. 660049 -2.062018 -2.062018 -2.06M018 -. 660049

30.00 -.666667 -. 666667 -2.000000 -2.000000 -2.000000 -. 666667

30.50 -,673487 -. 673487 -1.941030 -1.941030 -1.941030 -9673487

31.00 -. 68u017 -. 681517 -1.884913 -1,884913 -1#884913 -. 680517

31.bO -. 6d7162 -. 647762 -1.831470 -1,831470 -1#831470 -. 687762

32,00 -. 6051>31 -. 695231 -1.780535 -1.700535 -1.780535 -. 695231

32.'> -. 702129 -o702929 -1,731956 -1.731956 -1.731956 -. 702929

33,00 -. 7lOd0 5 -. 110865 -1.685592 -19685592 -1,685592 -. 710865
33,!)0 -. 719046 -o119046 -1.641311 -1.641311 -1.641311 -*719046

34.00 -. 72(441 -. 70481 -1.598994 -1.598994 -1.598994 -. 727481

34.50 -. 736118 -. 736178 -1.558526 -1.55H526 -1.558526 -,736178

35.00 .. 745145 -. 745145 -1.519803 -I1519R03 -1.b19803 -*74514b

35.'0 -.7•4394 -. 754394 -1.482730 -1.4b2730 -1.482730 -. 754394

36.00 -,763V32 -. 763932 -1.447214 -1.447214 -1.447214 -o763932

36.50 -,713711 -.173771 -1.41311 -1.413171 -1.413171 -. 773771

37.00 -.. 7'3Y22 -. 7t3922 -1.380524 -1.380524 -1.380524 -. 783922

37.50 -. 7V4JV5 -. 794395 -1.349198 -1.349198 -1.349198 -. 794395

34.00 -,805404 -. 805204 -1,319125 -1.319125 -1.319125 -,90520'

3S.50 -. 816J59 -. ,163s9 -1.,90241 -1.290241 -1.290241 -. 816359

39.00 -. m12r175 -. S27"75 -1.2624b5 -1,262485 -1.262485 -,82767b

39.50 -. 84165s -. 839165 -1,235802 -1,235802 -1.235802 -. 839765
40,00 -. 85244 -.. 52044 -1.210138 -1.210138 -1.210138 -9852044
4n,5l -. 864127 -. 864r27 -1.18544 -1.185444 -1.1I5444 -. 864727
41.00 -. 81403o -. 87d830 -1,1616(4 -1.1b6174 -1.161674 -. 877830

41,50 -. HV1369 -. 891369 -1.138783 -1.138783 -1,138783 -. 891369
42.00 -. 905Jo4 -. 90536% -1.116JO -1,116730 -1.16b730 -. 905364
4?,50 -. 919431 -. 919S31 -1,095477 -1095477 -1.095477 -. 919831
43.00 -. 93419,> -. 934792 -1,074987 -1.074987 -1.0749A7 -. 934792

43o,0 -. %),vdu -. 9i0P67 -1,055226 -1055226 -1.055226 -. 950267
44.00 -. 966417 -. 966277 -1.036162 -1.036162 -1.036162 -. 966277
44.51 -. 982847 -.9Y424? -1o017782 -1.0171Z -1.017762 -. 982847

45.00 -1.000000 -1.000000 -1.000000 -1,000000 -1o000000
45.50 -1.017762 -1.017762 -.9i2?87 -. 982804? -. 982847 -1.017762
44.00 -1.03616R -1.03$162 -. 96W77 -. 966777 -. 968277 -1.036162

46.1n -1.O e' -1.0,5228 -,9502b7 -. 9502hr -. 950267 -1*055226

47.00 -1.0?41f" -1.01494? -. 934/92 -. 934792 -. 934792 -1.074901

47.50 --2.04t4? -1.0q 5 4 77 -,919931 -,919831 -. 914"31 -1.09547?
4A.00 -1.l10J3 -1.116730 -. 9405364 -. 905364 -. 905364 -1.116730

4M.SO -1.1Js,103 -1.i3,113 -. 89136 9  -. e81369 -. 091369 -1.136783
414.00 -1.•!0o14 -1.16104. -. 87??1J0 -. 877430 -. 7?It30 -1.161674

-.0.'jo -1.2111.14 -1.211136 -.A52044 -.852044 -.051C44 -1.210136
~ -~d~t2 1.~50Z -.634?65 -.634W65 -.634745 -1.?35802

5?Q0 -131l5 1d~15 -.4q5?04 . .01VIP04 -.40w,04 -1.319125
* ~ .0-1.3J )d - ..I1~8 .9,%3v -.?4439% -.794345 -1*3k919d
* '3.C: ~ ~ -'.3405-J4 .'I2 -789? -.13392P -10119524

~.'J 3.4.
1 l4 -I.1* ' .7131117V#~ -.77-177 -1.417214

* 53.a0 -1.-I~iQ3 "|*l'l~ -.I?'~1| -,51'3 -.704S1&% -16519t03

OATTELLE MIMORIAL INSTITUTE - COLUMNUS LASORATORIErSl



A-27

R2 ~~Ra 6R R

55.50 -1.558526 -1.558526 -.736178 -.736178 -.736178 -1v55S526
56.00 -195VdV94 -1.5989')4 -.7270J1 -.727481 -.7214R1 -1.59F994
517.50 -1.641311 -1.641311 -.719046 -. 71QO46, -9719046 -1,641311
57.00 -1.68bt)2 -1,615592 -.710M65 -.71OR65 -.7108i65 -1,695592
57*5tJ -1o7319t16 -1.131956 -.702929 -.702929 -.7029?9 -1.731956
58ý.Q0 -1.78Uý235 -1.180535 -.695231 -.695231 -*695231 -1976053t)
59.50 -1.8.31+70 -1.831470 -.687762 -.6,47762 -. 68TY6? -1.821470
59.00 -1.88i4413 -1.664913 -.6q0~517 -.69H0517 -.650517 -1.bS4913
59.5C -1,Y41030 -1.941030 -,b73487 -.673497 -.673487 -1.94103U
60.00 -2.O0OU0O -?.00O0000 -,666667 -.6b6667 -.666667 -2.000000
60.50 -2.06?o18 -2*062018 -.66004Y -.660049 -.660049 -2.062016
61.00 -2.12f,0M -2.1272)4 -.653629 -.653h29 -.654629 -2.127294
61.i)Q -7.1460h0 -2.196060 -.647400 -.647400 -.6414nO -2.196060
62.00 -2.256'566 -?.2S6'S~bb -.6413ýP7 -.641357 -.641357 -2.26a56b
(12.50 -2.35bu~b -2.345036 -.635495 -.635495 -.63b49S -2.3450Bb
63.'Jý -2.4?D420 -?.425920 -.629H08 -.629q06 -.6R9808 -2.425920
63.50 -2.5114'v6 -2.511396 -.624292 -.624R29 -.62429? -2.511396
64.00 -2.6ý!U13 -2.60187J -.616942 --51.994? -.b1e94P -20601873
64.50 -2.64~11*4 -2.697148 --613753 -.613753 --6137%3 '- -2.69?774b
65.00 -2.1994tsb -2.794445 -.60S721 -o6oSi721 -.6o~s721 -2.799455
65,60 -R.YD71I6 -2.907476 -.603843 --603943 -.604643 -2.907475

66.50 -3.144b3b -3.14,638 -o!)945.31 -.514t531 *bS94ý31 3.144638i
67.00 -3.Z102 3.1020 -.ýý900b9 _.5900e9 -.5'ýV089 -3.27SC?0
67.50 -3.41i21I4 -3.414214 -.5857d6 -.58514A6 -.5tsj7m'. -3.41421'4
6I9.00 -3.bujiCk -30563121 -.58119 .5119 -.541iý11 -3.563027
be.tSC -3.7;?eS6? -3.722361 -,5775e3 -.517753 _.571(oF3 -'1722267
64.00 -3.A9je4*.i -3-a93245 -.5*i36?6 -*571676 -.5746j76 -3.89~324t,
69.'50 -4*0i68io) -4*076e00 -.569xiV5 --569195 -.-s698S9 -...076d0ou
70.00 -4.21r.J4e, -4o2?4316 -.566437 -.bbb?37 -.566237 -4.27'.316
70.50 -4.4812e42 -4.W~2442 -.567700 _.:167700 _.Ii6i7on -4.48T7?4Z

71.51 -4.96b119 -4.94k6119 -.5559"7 -.S5'.~fl7 -.555V77 -4.96 1,&f9
72.000 -5.2J3608 -5.23606d -.552766 -.'s5?1Hh -.55% 1k6 -5.2300'Je.

7?.50 I.29~ -515?95dy -.!49?V ,~9Q -.' '99T I _t47!07 _5.2CC50 7
73.00 -5.4*vZ34 -50844238 -.540736 -.34473*- -.1, 4306 _) -i5.*>Q3b
73.511 4).I9841 -6.1 ?44901 -.543M1' -.543471 -4t I --. QAY

74.5nl -7.09&104 -T.0111v -. 53q84 _.5111%S4 -.53P454 -7.001190
75i.00 -7.4b4102 -?.k4elv)Z -.53s898 -. S354~94t -~ -?. 46b41Vie

1700) -9.M5J42 -6.543842 -.S31W, - . ,. # -"ý 9 -m.8M!842:H

74k.00 -10. 1 31#'4 -93. 1 74db -.524014 4.jQ -~4.133618

ITOOO SATTELLE4 MEMORIAL, -iNSTITUT - .4hs -OUNU LA AoblEs 9"084



A -28

Be R R4  Re R

83.50 -39,016d76 -39,016S76 -.506491 -.506491 -.506491 -39.016876

84.00 -45.761565 -04. 161565 -.b5o523 -.505523 -. 50b553 -4b.761565

84.50 -!i4.4?be36 -54.4267236 -.504636 -.5046.16 -.504636 -54#428236

P,5.00 -65.8?J44U. -65.d,?!J046 -.503827 -.503827 -.503627 -65.823046

A5t~ -8192e3619 -ti1.223819 -.503047 -.503097 :-503097 -81.223819

96.00 -.502445 -@502445 -.502445

86.50 -,501870 -050187u -.501870

P,7.00 -.501.373 -.501373 -.501373

P7.*5-1 -.!)ougn3 -.50095b3 -.500953

8)3.00 -.500610 -.500610 -.500610

89.50 -.S00343 -.500343 -.500343

!ý9.100 -.500152 -.500152 -.500152

9.11-.500038 -.500138 -.5000353

90.00
90.50 -.500038 -.9500038 -.500039

91 .00 -.5001*32 -.50015;j -.50015?

91 .50 -.S00343 -.500343 -.500343

92.0kfl -.500610 -. o50010 -.510610

92.50 -.5009n3 -:5f01953 --500953

93.00 -.,001373 -.501373 -.501373

93.bC -.501870 -*Se01870 :-.50187

94.00 -*502445 -.50.?44b -.502445

94.5(1 -81.223d19 -81.223819 -1503097 -.503097 -.503091 -81.223819

95.00 -65.1322048 -65.82?304d -. 503927 -.503AIP7 -.503977 -65.823040

95.')0 -!24*42dJ86 .54.4P6236 -. 50463S -*50'636 -.504636 -54.4?2S3b

96.00 -45.76!"4b -45.65165 -.505543 -505S23 -.505523 -45.76156!)

9',.50 -3v.oibh76 -39*Ol1I'w? -OiO6'91 -.506491 -.506491 -3V*Pl667b

97.00 -33.'tv,189 -33.655189 -.51,7530 -.507?538 -.5015314 -3-4.665189
'I7.bC -29.34114.0 -Z29.341140 ..5nebbb -. 508646 -.508W)6 -29.347740

141.01 -25i.,414,43 -Z5.5314243 -..:,094b*6 -.5o9.47b -.504876 -25.814743

9O.So 22d' -22.4n5.3154 6 -.5i11h8 -.511169 -051116R -27.8057tib

99.01) -eý.431F2l -Z0.431120 -.512b43 -.512543 -.512543 -20.431IZ9

9Q.50 -10.3,54080Q -83~5 -.514032 -.514002 -514ý07 -18*354adO3

100.0o -1.~"" -~~17 IV -. 5155-6 S45154(> -. 515546 -6511

1001.50 -15-0ýb103 -1s.0'isý03 -.4~17115 .517115 -.511175 -15.055803

10100 137331w -13.133716 -.S13d12 -. 189 -.518~f2 -13.73321b

10.~ 1.YJ I?.,Jl43A4 -. 520646 -.52l696- -. 52vb69f -12.570384

107.10 -10l.63446 -1 .. 67 i24t -. i?4574 .274 .5'7 -!0.673246

103.30 -9e~ -9.ddqe42 -. iP6650 -$52A659 4528650s 9.8&6064Z

10om.bs - YIt.' !sJ!% -'.v7'5t35 -. 5YW442 -. s33447 -. t5334o -'.97V57ý

1015.0* -7*.41J4 C2 -1.Ot'102 - % -.535891 -1.464102

1 4. J 4.vbl119 -4.Y4.-119 irljsy I *.55%977 1 .. 97 -4. YIN(1I1I

9ATTKELL1 MINM~fAL INSTITUTE1 - COLUMBUS LABORATOIES



A- 29

Re_ R4  Re P7

1.5 -3.722367 -3.7Z236? -.577583 --577583 -.577583 -3@722367

11?.00 - -3.bb30~r -3.56302T -.501619 -.541619 -.581619 -3,563027

112.50 -3.410414 -3.414214 -.5857d6 -.505786 -.585786 -3.414214

113.00 -3.2f50?0 -3.215020 -0590069 -.590389 -.590089 -39275020

113,50 -3.14403b -3.144638 -.594631 -.594531 -.594531 -3.144638

114.00 -..i.o.?2341 -3.V'2341 -.599114 -.599114. -.599114 -3.022341

114.bO -2090'141;) -2.901416 -.60O3843 -.603843 -.603843 -2*90747th

115.00 -R.194"55 -1.199455 -.608ý721 -960Fý721 -.6047?1 -2,799455

114.120 -2.64114e -4.6-4114t; -.613753 -.613153 -.613753 -2e697748

116.00 -2.601813 -2.601873 -.618942 -.618947 -.610942 -2.601873

116.50 -7.511496 -Z.511396 -.624292 -.624Z92 -.624292 -2.511396

117.00 -R*425420 -a.425420 -.629806 -.629806 -9629"08 -2*425920

117.b0 -2.3450b6 -2.345086 -.635495 -.635495 -*63t54Q -?.34E,088b

118.0n -2.Z66dt66 -2.06656b -.641357 -.64135? -.641357 -29266356b

11A.S -2.196u60 -2.1915060 -.641400 -9647400 -.647400 -2o.196060

119.00 -7.12(e34 -2-12/294 -.6S3629 -.653624 -.6536?9 -2o127?96

119.50 -2.ObujIU -2.06e018 -.660049 -.b6n049 -.660049 -2,062018

120.00 -_.0000oeo -2.0001000 -.6666o? -.666607 -o666667 -Z.000000

120.50 -1.9*1031 -1.141030 -.613417 -.673487 -.673407 -1.941030

1216co -. ''1 -1.844913 -.bA0517 -.680517 -.680517 -1.884913

121.50 -I.8I31470 -1.031470 -. 0~7762 -.6n776? -.68776? -1.831470

1d2.00o -1.760*35 -lo7AOS35 -.095231 -.695231 -.69b231 -1.780535

12.1 -1*731136 -I.?31'66 -.702949 -.707929 -.702929 -1.731956

123.00 -1.645342 -1.645592 -.710865 -.71OR65. -o710865 -1.685592

123.b0 -1.641411 _1.8ý41411 -.119046 -.719046 -.719046 -1.641311

124.00 -15dl0 -1.3489V4 -.7214,31 -.?27491 -.727'R1 -1.590994

124.50 -I.tiiI316 -1.151,326 --736173 -.736170 .367 -1I.55652to

125.011 -1.51'#003 -1.519'i03 -.74514 -.745145 -.74s1j4S -1.519803

12S.'0o -1.444,30 -1.442733 -.IS4394 -.7543V4 -.754394 -1.4$2730

126.00 -1.44f21. -. 44!214 -.763932 -06:49-42 -.763932 -1.447?14

17411so -1.413111 -1.413171 -.773711 -.773771 -.7737'71 -1.413171

127.Ofl -1.3o0524 -1.347SZ4 -.7839zz -.7639U2 -.7b3972 -1.380524

1'07.150 -1.3449198 -1.3'.~198 -04~43), -.79439b ..794.395 -1.349190

124.VcC -1.119123 -1.319125 .$0O5734 -.00%204 -.80520' -1*3191?'0
-1.?73l'I2-4v?' -.414359 .8146359 -.816359 -1.290241

129.so - 1.eS7144 -1.ej$402 -*439745 -0931765 -983V76S -1.235902

1.11.00 .18' -1.161047 -. 1477430l -.407'30 -.$7783fl -1.16167'.

133.01 132 -1 .000003~f -1.434?4O --4341"44 -1.00'TV0 -I *V? 000f

133.13A.3LL M-RA IN~TT - COU:U -1.LASORATVol? .sob -9oVRE 1155



A- 30

R oR 4  RG ReR

139.50 .,1464727 -.864727 -1,185444 -1.1e5444 -1.185444 -.864727
140,00 -.6'J4044 -.d5Z044 -1.21013'3 -1.21013d -1.210138 -.852044

14n.50 -.837fl65 -.M39765 -1.235802 -1.23S302 -1.23!6802 --839765

141.00 -. 82181t, -,132r375 -1.Z62465S -1*26748b -1.26e485 -.62787b

141,50 -. b16461 -.816359 -1.290241 -1.2907'1 -1.790741 -.816359
142.00 _.41o4i04 -.805204 -1.30 2 1319125 -1.341982 -o794395
142.50 -.7944391 -*79439ti -1.349198 -1.349198 -. 418 -749
143.00 -. 83~ -*T'U922 -1.380524 -1.38052' -1.380524 -o783922
143.50O -,173111 -.773ir1 -1.413111 -1.413171 -1.413171 -o773771
144.00 -.763434 -.1639'2 .1.447214 -1.447714 -1.441?14 -. 763932
144.50 -. 754.394 -.154394 -1.4S2730 -1.4bP730 -1.482730 -@754394

145.01) -.74514i5 -.743145 -1.519803 -1.519903 -1,519803 -.745145

145i.b0 -.73611'4 -.130178 -1.558526 r-358b526 -1.N65526 -.736178

145.00 -.7P,481 -0727481 -1.598994 -1.515994 -1.59d994 -.727481

145.60 -.714046 -.719146 -1,641311 -1.641311 -1.641311 -.719046
147.00 -.710dl5 -.71086S -1.6855Y2 -1.605592 -1.686592 -.71086b

147.50 -.70eV49 -.70Z292 -1.7319D6 -1.131956 -1.731956 -.702929
148.00 -. 921 -.692231 -11.7805.3b -1.7e0535 -1.780535 -.695231

14.ý- 6597152 -1.431470 -1.831470 -1.831470 -.687762
149.00 -. 6d0D17 -. 630517 -198A4913 -1.884q13 -1.884913 -. 690b17
149.50 -.67344K -.67T3487 -1.941030 -1.941230 -1.941030 -.673487

150.00 -606W6 -.666567 -20000000 -2.000000 -2.00uO0C -.66666f

159.30 -.660444 :.560'049 -Z.06201b -2.062018 -2.06201 -6604

151.00 -.613fS?9 -.653629 -2.127294 -2.127Z9' -2.121294 -.653629

151.50 -.641400J -. 641400 -eo196060O -2.1IV6060 -2.196060 -.647400

152.00 -.64134,7 -.64135t -Z-2643566 -2.265S66 -2.26d566 -. 64!351
152.'60 _.63t6"i5 -.63549b -Z.345086 -Z.345t'8b -2.345OR6 -.635495

15 3. 1P) -.ý2'%8djb -. 62loa8 -e.42o920 -1.425920 -2.42!)920 -.629808

153.50 -.6.'4&?4 -.6Z4292 -2.511346 -. 1;6 -2.511396 -9624292
15)4.0(n _.61'4"e -.616942 -2.601813 -2.6010i3 -2.601073 -.618941

154.53 -.6141,o3 -.613?53 -2.b97748 -2.691746 -2.691746 -.613753

Ib.r -6ill -.60"?21 -Z.fY9455 -2.79445b -2.799455 -.609721

165.sc _.603A43 -.iý0483 -;!"40w6' -2,907476 -2.907476 -.6038t3

156.00 -.,9'YI14 -.694114 -3.02?341 -3.027341 -3.o27341 -.599114

166.5) -.594331 -.SV4631 -J.14463$ -3.144538 -3.141#63R -.59453!
157.00 -. 6l1ij's -. vilOiv -3.Z75jej -3.276020 -3.27'332C -.590069v

'57.'30 !,)6i6 -. t4,1,J6 -3.41,6214 -3,414214 -3.414214 -.585A66

b4.e -. Vf7ý13 -. f'd -3.12)357 -3.722?36' -30;-2367 -.57758J

~ .0 .1J1~ -. SIJSI6 -s.hv3245 -3.d't3p4s -3.89JZ&5 -.573676
-.~v~ -.St444 -4.376300 -4.0764C3 -4.07bb00 -056989b

1.Q .o.1 -.1300131 -%.R7'316 -4.Z14.116 -4.214316 -.!ý6623f

16o.b6o -.s*.il%0 -. 5s200loo 524 -4.&77~4e -4.4H12'? *.5f-Vo0

*161s50 -%57 -.555947? -'.94SI19 -4..E66311 -4.966119 -.5559?7
-., b -.1'3.03408 ".Z34060 -469?3t,068 *.552766

-05.60b -.54W76 -"'.j4's2ie -,5.d -5.04V239 -.546136

*163.5C -.543411 -s.4'Vh~v7 -6.194497 _#.. I vt4y -.543071

.6651 .23~4? -. 531442 -l*9757Js 1~%~ -1.V75135 -*S33442
-.S)306Z -n.5431OR -0-50W18 -9.sco.E? -514

DATTULLE MWMORIAL INSTITUTIE - COLUMBUS LASONATORICS



A-31

R5 ReR

167.50SO 2~ -O52457' :1C:673246 -10.673246 -10.673246 -.524574

16ROO -.541C616 -.b~o69b -l~sS7q3h4 -12 S'IV384 -12.*47"3P4 -570

174.00 -9516423 -.Sl4636 .-1 4?o?3361 -14.5?T31 6 -13*132183 -.51AS92

16.O -.- ,jJfl -5s3~ -15.055803 -'C.223S4O -lboU. b035 -.5171TS

170.00 -.515t)46 -. )15044 !h51 9 60 !7 - -619 -.515546

177.00 -. 0513?3V -.61402 1.5803103R30733%~-540

171.50 -. !)11163 1 e -. k5., 6 U S576 -? q) A 0516

172.00 -9599061 .. SOOA1O 4w4123 2.$44 -0509S70

125 tVa6 -.5066b03.470 2.414 39314 
-. SOA343

174.00 -.50D0LZ -. 5050 15726 -!9616s-5716 -e501552

17S.50 -.553041J -.5000347 -6.269.i*231 S*289503097

*A6.SOLto -.501670 
-.501870CL US~ A RA ORE
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on
+

14

cc)

WOOD&~~~~q WW1msa + o WI
so-

16AT~~~~gL~~~a INWML19M UR COUOSLAeAO C



A- 33

TABLE A-4. DIFFRACTION COEFFICIENTS
(a - 6 deg, n = 1 + a/TT, P, - -0.501286)

_- Ra R Rr, Re P7

0.00

.50 -. 505648 -. 507393 -21.775936 -. 507393
1.00 -. 504d8d -. 50337T -19.460817 -. 508378

1.50 -. 504OrO -. 509438 -17.507864 -. 50943d

2.00 -. 5035b7 -. 510575 -15.B43654 -. 510575

2.50 -. 5b0346 -. 511189 -14.412934 -82.786443 -0511789

3.00 -. o02•T9 -. 513081 -13.173233 -65.191674 -. 513081

3.50 -. 50e183 -. 514452 -12.0914t2 -52.969112 -. 51445Z

4.00 -. 501860 -. 515902 -11.141463 -44.05888b -. 535902

4.50 -. 501b09 -. 511432 -10.30?3vd -37.324290 -. 517434

5.00 -. 5014?9 -. 519043 -9.557409 -3?.0bS637 -. 519043

5.50 -. 501je2 -. 520137 -6.892766 -21.925102 -. 523737

6.00 -. 501286 -. 522513 -b.297192 -24.551887 -. 522513

6.50 -. 01-422 -. 524J34 -I°T61329 -21.7T7536 -. 524374

7.00 -. o014 e 9  -. 526320 -1.277375 -19.460877 -. 526320

7.50 -. 501509 -o526353 -6.838773 -11o507864 -. 5Z8353

8.00 -.5011b0 -. 530474 -6.439978 -15.843654 -.530474

8.50 -. 50e183 -. 532683 -b.076274 -14.412934 -82.786443 -. 5326b3

9.00 -..02,379 -,534984 -t.743631 -13*173233 -65.191674 -. 534984

9.50 -. b5J046 -. 537376 -5.438564 -12.091452 -52o969112 -. 537376

10.00 -.bJoj7 -.534862 -5.158143 -11.141463 -44.058885 -o539862

10.50 -. 50401 -o54?442 -4o899713 -10.302396 -37o324290 -. 542444

11.00 -.504068 *.545120 -4.561037 -9.557409 -32°08c537 -. 545120

11.50 -. 505o48 -.D47?96 -4.440141 -8.892768 -27.925102 -. 547d

12.00 -. 505483 -. 550772 -4.235293 -8.297192 -24.551887 -.550772

12.50 -. 501393 -. 553751 -4.044968 -7.761329 -21.775936 -. 553751

13.00 -. 508376 -. 556833 -3.867819 -1.271375 -19.460577 -. 556833

13.50 -. 50943d -. 560022 -3.702654 -6.838173 -17.501064 -. 56002e

14.00 -. 510Dt5 -. 563319 -3.548412 -6.434978 -15.843654 -. S63319

14.50 -. 511189 -. 566/2b -3.404148 -b.076274 -14.41,934 -. 566726

15.00 -. 513081 -.570241 -3.269016 -5.743631 -13*17J233 -.570241

15.50 -. 514452 -. 5738b2 -3.14?262 -5,438584 -12o091452 -. 573866

16.00 -. 515•02 -. 577636 -3.023206 -5,15q143 -11.141463 -. 577636

16.50 -. 51(432 -. 581510 -2.911235 -4.899r13 -Io.302398 -. 581510

17.00 -. 519043 -. 565507 -2.805799 -4.661031 -9,551409 -. 585507

17.50 -. 520137 -,589630 -2.706398 -4o440141 -8.9e1638 -. 589630

18.00 -. 5Ud13 -. S93882 -2.612580 -4.235293 -8.290192 -. 593882

18.50 -. 524314 -.t98266 -205?3937 -4.044458 -7.161329 -. 594266

19.00 -. 5e63.0 -. 602/1b -E.440094 -3.867819 -7°71315 -.6C218b

19.50 -. beo.354 -.6U1444 -2.360711 3-37026bk -6.83ht73 -.607444

20.00 -.5304•4 -. 612P45 -,285680 -3.5443•2 -6.439978 -. 612!

20.bV -. 54b283 -. 61r191 -°.214116 -3.40414H -6.07627T -. 617191

21.00 -. 5j49d4 -. 622261 -2.14b369 -3.259016 -5.743631 -. 6•7287

21.50 -.5TJ316 -. 621537 -2.081972 -3.142265 -S.438584 -°.27531

22.00 -. 388 .6Y.944 -e.020735 -390a3206 -b.158143 -.63?2944

2?.50 -.54e442 -.63d514 -1.96.'449 -Z.fl]23b -4.09413 -963$51%

23.00 -. b45120 -.644249 -1.9061027 -2559y ..4.6.1 037 -. 64 4249

43.-5U -.bl4lI ob -.050157 -1.AS39vy -4.70639t4 -4.440141 (.pIb1

24.00 -.5n0(12 -. b56240 -1.803507 -2S.6120 -4.235293 -9656W60

24.50 -.51i b1 -. 652504 -1 0%7305 06 -e,3u37 -v.044b9q -. 654

2.5.00v -. b5obc43 -.bbdwa$ -1.709z.39 -Z*440094 -3-861d. i f!

25 .tl, - .,aQ0 2 - -.6/-354 -1.855624Z -Z*360711 -J. 1411; 7bl
261010 -.3553319 -.64443h -1.6?3148 ? -2.,454bo -3-54tM~2 M3 7-143b

26.50 -. 55t6 l6 -.688?4d2 -!.3.. -?4214116 -3.404144M .ý9A

21.00 -. 5t02! -. 596735 -1.b46'9 -2.146359 -J,269016 -. 69b?36

BATTELLE MEMORIAL INSTITUTE - COLUMBUS LABORATORIES



A- 34

27.50 -.573882 -.704207 -1.507269 -2.081972 -3.142262 -.704207
2S,00 -*511036 -.111901 -1.47M83 -2.02073b -3902J206 -.711901
28.!50 -*581b1C) -.7198?6 -1.437dU2 -1996Z449 -2#911235 -.719826

29.00 -.S5s5~07 -.721988 -1.4051'zd -1.906927 -2.805799 -#727988
29150 -.58YO30 -.736397 -1.373811 -1.853999 -2.706396 -.T36397
30.00 -.b3d~dz -.745030 -1.343694 -1.803q07 -2.612580 -s145060
30950 w.59de66 -.7539b5 -1.314147 -1#755305 -2.523937 -.753985
31.00 -.6je186 -.16318! -1.286909 -1.709259 -2o440094 -.763181
31.50 -'.601444 -.772659 -1.260127 -1.665242 -2.360711 -.772659
32.00 -#612445 -,18242T -1,234350 -1.623138 -2.285480 -.782421
32.50 -.61t1il -.1424vo .1.2095i!9 -1,5d2441 -2.214116 -.792496
33.00 -.6e22ei -.602,376 -1.185619 -1.544249 -2@146359 -.802876
33.50 -96d'I'J7 -. d1Y, -19162577 -1.507269 -2@081972 -.813580
34.00 -,632144 -...24bA -1.140364 -1.411R13 -2.020735 -.824618
34.50 -.638214 -. 836003 -1.1118942 -1.437802 -1.962449 -0836003
35.00 -.644-ý49 -.447148 -1.099276 -1.405159 -1090b92,1 -.847748

35.50 -.6ýU157 -. S4~ -1.078330 -1.309811 -1.853999 -.BS9867
36.00 -*ýC4 -.til237t* -1.059015 -1.343694 -1.803507 -.87237*
315.50 o.62n04 -.485284. -1.040480 -1.314747 -1.75b305 .*885284
37.00 -.6bb'5!5 -.8946f13 -1.02?316 -1.266909 -1.70Y259 -.898613
37.5'ý .. b? to ýIf7 -.v12377 -i.oo05li7 -1.2601V( -1.665?42 -9912377
38.03 -. 6de346 -.426595 -.988378 -1#234350 -1.623138 -.926595

6442 -.9412b4 -.972154 -1.209329 -1,S8,2841 -,941284
39.00 -.6V6:36 -.950463 -*95b463 -19185619 -i.544249 -.956463

30 '.) *..10'.eO7 -.972154 -.941284 -1.162577 -1.507269 -0972154
-Q . 711 vo -A -.9!$8378 --.926595 -19140364 -1.471813 -.988378
-.711pi6 -1.005157 -.912377 -1.118942 -1.437802 -1.005157

410, -,7e!46 -1.022316 -.898613 -1.098276 -1.405158 -1.022510
-.7jbY,ý -1,040480 -.895524 -1.078330 -1.373811 -1.040480

.20 .4t-': -1.05Y075 -.a72374 -1.059075 -1.343694 -1.059075
4?b -1.07d330 -.8598b7 -1.040480 -1.314747 -1.07h430
0.: -*76-41e -1.091216 -.b41748 -1.022316 -1.286909 -1.09H275

435) -6. O -1.1181)4Z -.836003 -1.005157 -1.260127 -1.118942
'.4.00 -.7:ýeA2 -1.140364 -.d24618 -.98M37" -1.234350 -1.140364
44.50 7.),e~4vb -. 12~ -.813530 -.972154 -1.209529 -1,162517
45.00 -.!3ýeblb -1.14$619 -,8098F6 -.956463 -1.105619 -16185b19
45.boo -."14mq0 -1.t04549 -.7924V6 -.941284 -1*16e!-77 -1.209h29

41.O .he4'.) I -1.23 4350 -.73Z427 -.9?6595 -1.140364 -1.2343t0
46!, .mej6u'3 *1.?t0121 -.716895.9347 -1.118942 -1.260127

47.00 -.$'.l17*4 -1.&16909 -07631,41 -.49A4613 -1.098276 -1.286909
47.50 .59'6 -1.31'14? -.7sl9d8 -68esP44 -1.0703o0 -1.314147

.. *t0l1JI -1.3'.3644' -.745,110 -.O7237' -1.05Y075 -1.34369,,o
4m tlcl4 -1 *VJ41 1 .73S~J47 -.859667 -1.0404HO -1.373811

44.0 -*hu13 -1.40sib58 -. 7;.. tq -.047144 -1.02LJ516 -1.405156

-.92.,v -1.411 b i -. 111901 -682'41K -. 96e3'8 -1.471613

5310 .*0564bj 615~ ,6Qh 1J5 -. OOZA7b -o')S6463 -1.%4424V[ ?.0v lb8~t -1.62,3134 ý-.6d?'J3 *.1'Z'2? -.92b5'q5 -1.62313d

¶'3%1 l.--~ 1.5305 -~S4 -753o5 -an$v264 -1.75530%)
S0? - .U3441S -1486S,301 -IV- -.Utilbe -.MfZ374 -1.b03bD/

OAlTTLLE UMVAOMAL INSITUI~t~l COO'JMOUS LADORAroftits



A-35

55.50 -1.118942 -1.96244i -.638514 -o719826 -.836003 -1#962449
56.00 -1.140364 -2.020735 -.632944 -.711901 -.824618 -2*02DT3*

56.50 -1016~2ýr -. 811 -.627537 -.704207 -9813580 -2.081972
57.00 -1.1182619 -7*146359 -o6?2287 -.696136 -o802676 -291463S9

S7.50 -1.209'2'I -;.214116 -.611191 -*6e9482 -.798496 -2,21411t)
58.00 -1.?34JýO -2*21;'480 -.9612245 -ob82436 -.782427 -2.285480
58.bo -1.260127 -2.36o111 -.607444 -.675597 -9772659 -2.360711
59.00' -1.2866ij -2.440094 -.602786 -.668955 -07b4181 -2.440094

59.50 -1.314747 -2.,ý23937 -.!59P266 -*662S04 -.7539eb -2.523937
60.00 -1.3430Y4 -2.61?5d0 -95938S2 -.656240 -.74S040 -2o6125800
80.50 -10373011 -o?.10639d -.589630 -.65015'1 -.736397 -2.706398
61.00 -14Q1b .80:ý791 -.535507 -.644249 -.7,, ,u3 -2.805799
61.!:0 -1*437dO2 -2,911235 -.381510 -.638514 -.719826 -2.911232
62.00 -1*471'13 -3.023206 -.5i77646 -o632944 -.711901 -3.023206
62.50 -1.507269 -3.142262 -.573882 -o627537 -.704207 -3.'42262
63.00 -1,5444d49 -3.269016 -.570247 -.62ý227 -.69b7.36 -3.269016
63.50 -1.bd2PJ41 -3.40414d -.!D66726 -.610191 -.b89482 -3*40414!5
64.00 -1.623138 -3.548412 -*563319 -.612245 -.682438 -3.548412
64.S0 -1966$442 -3.7C2654 -.560022 -.607444 -.67S597 -3.7026~54
65.00 -1.70902b9 -3086T619 -.556833 -.602786 -0668955 -3*P67k$19
65.50 -1.7i5306 -4.04*968j -*5S37i1 -.3'94266 -.662504 -4.044968
66.00 -10903*U7 -4.e35293 -.550772 -.593882 -.65624n .4,275293
66.50 -j.8ii4V9 -40440141 -.547896 -95b9630 -.6SO157 -4.- 40141
67.00 -1.906ve7 -4.661037 -.545120 -0585507 -.644249 -4.v6lO37
67.50 -1.962449 -4.899913 -.542',': -65M3510 -OJ38514. -4.89971:3
6A.00 -2.rk!JI35 -5.154143 -.539862 -.5(7636 -.632944 -5.155143
68.!10 -2*0414t2 -5,434564 -.531376 -.573882 -.621537 -5.438584
059.000 -2.146459 -5.743631 -*6349d4 -.57024' -.522?87 -1-043631
69.50 -2.e14116b -bq~fb274 -.S32')83 -.:6612u -.61r191 -6e076274
70.00 -2.2d6.*s0 -6.439978 -.530474 -.563119 -.612245 -6.439978
70.50 -2.363111 -6.938773ý -.52831ý3 -.560122 -.60/444 -6.838773
71.00 -2.440044 -7.211375 -65?6320 -S63' -.6027s6 -7.277375
71.50 -2.5ie4937 -7.161329 -.574314 -95S3751 -.596266 -7 161.329
72.00 -2*612ýod0 -8.291192 -. 52251,. -.ibO112 -*593382 -8.297192
72.50 -2000634d -00"92768 -.520737 -*541896 -.58Y63C -8059276h,
73.00 -2.405144 -9.551409 -.519043 - 543120 - 5d15j07 -9.557404

73.50 -7.Y11235 -10.302398 -.517432 -.5'?462 -.581510 -10,302398
74#.Co -3,024206 -1!.141463 -190 3';2 --377b36 -11.141463
74.50 -3.14e262 -12.091452 -.5144ý2 -.537376 -.573bM2 -12.091452
73.00 -3.26YO16 -13.174233 -.5i30J1 -*.-34"84 -*b7O247 -13.173233
'15.0S -3.40410$ -14.41"934 -.ti117j9 -.532683 -.566726 -14.412934
*16.03 -3454,3412 -15.1343654 *$JS -.5j0&14 -.563319 -15.843654
76.130 -3.70ebzo4 u1.Sol464 -.5094J8 -952,4353 -.560022 -17.507864
77 .00f -3.46 t*19 -19.4-10917 -Ob0R318i -.5263?0 -*.5558t33 -194.460677

77.50z -4.044464 -elof71936 *.5CTJ'03 -.5e%174 -.1353751 -Lp1.77593b
78.00 -4.;o35ed3 -2.58? -.516433 -*5?ZS13 -.zSV?7Z -?'.5b1681

79.00 -4.6*10J7 -32.'j4163? -.t)0~448 -.$1'9043 -. b4!51?r -32.08063r
7 '1. b F -4 . ti4Y113, ,31.344?90 -,'14?01 -. 5i1?432 -. 542"Z4 -3?o3Z4?q~0
40.00 -S.1ý4143 -44. .0S085 -.,-03567 -5159oe -.s334052 -44*0!e8~b

41 ~ti *0. o ade14 -$iZ. dh44'3 -01n2lesj -44!~ .5~~3 *'.- 'kt4J
tto. 0w -4439 -. 501860b -- 110575 -&53U474
A7,51 .-%.mif1r3 -*%fl1609 -*ý'J'q43o

0JV -. 11J14 -. 501429 -.SC4Iled -. 532&0

SNATTELLK IiMOMAiAI INSTITUTR COLUUSUS LAhORATORIKS



A-36

R4  He Re_

83.50 -7,761329 -. 501322 -9507393 -. 524374
84. UP
84.5(
85.00 -9.557T09 -. 501429 -@504880 -. 519043"56,tO -IO,302jvd -. 501609 -0504201 -.517432
86.00 -11.141463 -. 501860 -. 5035"7 -. 515902
86.50 -1p.041452 -. 504183 -. 503046 -,51445R
947.00 -13.'?1T23 -. 502579 -. 502279 -. 51306I
87.50 -14.412IJ4 -. 503046 -. 502183 -051l789
8M.00 -15.0JSd54 -. 503537 -. 501460 -*51057S
8H.50 - I.? .!:--U9 f e.d6 -. )1 -. 500501-8-.7939438A9.00 -19*4-6167 -. 504888 -9501429 -9508378
R9.50 -21.71543o -. 505648 -. 501322 -. 50183 - 990oO0

90.50 -27042510 0 -. 507393 -. 501322 -. 505648
91.00 -32*0.do3F -. 508378 -. 501429 -. 504863
91.50 -37.32290 ---.51943 -.501609 .50142201
92400 --4.01.•5ds -.55. 5 -. 501460 -. 503 -67
9?04. -S2,9491l2 -82,7d63 -. 511r39 -. 502184 -. 503056 -82T86443
93.00 -6t.141074 -65.191674 -. 5130,3179 579 -. 559 -65.191674
93.50 -62.7d043 -52.969112 -. 551445 -. 503046 -. 5904I3 -52.969112
94 .o00 -44.056885 -. 5190Z --. 5190 -95U3587 -. 5501360 -4'.058181
94.hO -37.324290 -. I317426 -. 504201 -,501609 -37o324290
95.00 -32.04631 -. 51904J -. 504888 -ob01429 -32.088537
96.00

97.00 -19.460877 -. t)26320 -. 50•370 -9501429 -19,460877

97.5o -17.507864 -. 528353 -. 509431 -. 501609 -1J.5078'1

9to-1.464 --533474 -*51672t, -0501860 -1.8436154

*)ck .5 -14.412934 -o532633 -0511?89 -. 502183 -149412934

99.00 -13.2fJ233 --. 534984 -.5-3181 -.50e$?9 -13.173236
99, i -12-041452 -,3373136 -N514452 -- 50J0U6 -lOe09145210000O1 -114141463 -. S39862 -651590? -. 50Jbs7 -11,I14163
1O00. 0 -ln. V3 4839 -. b 4? 44 - *51?43? -. 50 4201 -10 *30239d
101°00 -9. D" 109 -054b1e0 -. 519043 -. 504894 -9,55740V
10 1 So -4.842164 -. 541A96 -,5Z0131 -. 505640 -89892766
lOP. 00 - A *2 7T192 - *550 •t i - ob5 ! 5 13 - °5 0 b4A3 - 4 9297 1 92
1 o?*,h -10161321 55,3Sft, -. 524374 -. 50039ý -7.7613Z9
103.0- -t.ý1f37ti -o55• J 3 .-. 5 26320 -. 508374 - 702773 ?!5
11•3,10bF - 3, 377 3 -,5•00e? "-o52 83 b3 -,509 4314 -6 *838 !73
104.110 -6.43V97d -*563314 -. 530474 -o510575 -6.,39978

105,vo -6s.141014 -S.r-3631 -,510241 -. 534984 -,51.40P1 -5*743631
l o s.5 1o - 5 2. V 6 41 12 - t) -43 4 5 d - 0t5 7 J ed e " ,5 3 7 3 16 " * b1 4 4l2 " 5 943 8b 8 4
I 3'.o0Q -44.124045 -5*1%d14J -%57763b -. 53906? -. 515902 -S6158143
1 ots.13C -37.V4'1o -4.0,04113 -4ba1510 -.54R442 ".!it 13? -4.$99713
107.00 -32.1)0163? -4.661037 -. 585507 -4545110 -oh14043 -4,661031

10" 5 -om.t•v3 - 4.0 4 96S -. 5911266 -. 553751 - .52 437 4 - 4*O 44966
109.,j l°qOt -3°.tfS ",bO /tefb --5b')633 -- b26370 03.957819
109 *5 u -17.501u ,5 -3.70ebb 4 -. 607 44 - *56002 Z - -52u3 S3 -3 970265 4

I•,• 131J•J -3-Z4YO16 -06PRWS -,510?41 -. i.449h4 -3.269016

*ATTIK•LL M9IMORIAL INSTITUTE -COLUMBUS LABORATORIESJ



A-37

_vpaR _G Re R7

111.50 -12,091452 -3.142262 -. 627537 -957388? -. 537376 -3.142262
112.00 -11.141463 -3.023206 -. 632944 -o571636 -- 539862 -3.023206
112.50 -10,302J98 -2,911235 -. 638514 -. 581510 -. 54Z442 -2.911235
113100 -9.bVl409 -2.805799 -. 644249 -. 585507 -9545120 -2.805799
113.5(P -9.892768 -2.fOb398 -. 650157 -9589S30 -. 541896 -2,706398
114.00 -M.729192 -2.6108do -,656240 -,593882 -o550172 -2.612580
114.O -7.7613e9 -25,23937 -. 662504 -o598266 -. 553751 -2.523937
115.00 -7.211315 -2.440094 -. 668955 -.602786 -. 556833 -2.440094
115,50 -6.e63813 -2.360711 -. 675597 -. 607444 -. 560022 -2.360711
116.00 -6.4J947d -Z.0i480 -. 682438 -. 612245 -. 563319 -2,28548U
116.50 -6.012e'4 -2,214116 -. 689412 -. 617191 -. 5667?6 -@2.14116
117,00 -5.14J631 -2.1463'9 -. 696736 -. 622287 -. 570247 -2,146359
117,50 -5943884 -2.04!919 -. 704207 -,627537 -.573882 -2.081972
118.00 -5.1t8143 -2.010135 -. 711901 -. 632944 -. 577636 -2.020735
ll1.bO -4.899113 -1.962449 -o719826 -. 635514 -. 581510 -1.962449
119.00 -4.6610JT -1.906921 -,77988 -. 644249 -. 585507 -1.906927
119.50 -4.440141 -1.853999 -. 7363v7 -. 650157 -,589630 -1853999
120.UD -4.235e43 -1.803501 -. f45060 -,656240 -. 593882 -1.B03507
120.so -4,044960 -1.*55305 -. 7539d5 -. 662504 -. 596266 -1.755305
121,00 -3.861819 -1.709259 -,763181 -. 668955 -. 602786 -1,709259
121.50 -3.702684 -1.66S242 -.772659 -.675%91 -.601444 -1.665242
122.00 -3.546*12 -1.623138 -. 782427 -. 682438 -. 612245 -1#623138
122.50 -3.404148 -1.5i41el -. 792496 -. 689482 -. 617191 -1.582841
123.00 -3.269016 -1.544e49 -. e02876 -. 6V6736 -.622287 -1.544249
123.50 -3.142i62 -1.50l269 -. 814580 -. 704201 -. 621537 -1.507269
124.00 -3.04340b -1,41813 -.824618 -. 711901 -. 632944 -1.471813
124.50 -29911d35 -1.431802 -,836003 -. 719125 -.638514 -1.437802
11?5.00 -2.800!)19 -1.405158 -984r748 -.72798s8 -.644249 -1.405158
125.bO -2.706498 -1.373811 -,859867 -. 736397 -. b50157 -1.373811
126.00 -2.61e,80 -1.343694 -.872374 -. 74-060 -9656240 -1.343694

126.50 -2.5e193' -1.314l47 -,85264 --753985 -. 66e504 -1.314747
127.00 -2.440094 -1.216909 -. 89e613 -. 763181 -. 66d955 -1.286909
121.50 -P.3bU1ll -1.?60127 -991231t -. 772659 -.67t597 -1.260127
128.00 -2.2dt)dO -I,34j3t0 -. 926595 -.782427 -. 682438 -1.234350
126.50 -2,214116 -1.e09529 -,941284 -. 792496 -968Y482 -1.209529
129.00 -2.l46J59 -1.1'b19 -. 956463 -,802876 -. 696736 -1.185619
129.50 -2.081972 -1.162517 -. 9721i4 -,813580 -. 704207 -1,162577
130.00 -2.020135 -1.140364 -. 988318 -.62461d -. 711901 -1.14036'
130.50 -1.9b2449 -1.114942 -1.0051V7 -. 834003 -. 719826 -1.118942
131.00 -1.900e27 -1.098276 -1.02?516 -. 947748 -. 7219A -1.09827b
131.50 -1.HMJV99 -1.078330 -1.040440 -. 859867 -. 736397 -1.07A330
132.00 -1.803o0l -1.09015 -1.059s05 -. 872374 -. 745060 -1005907b
13?2b. -1.71b305 -1.040440 -1.078330 -.05S284 -. 7539e5 -1o40480

133.09 -1.70yv,9 -1.0,2516 -1.09827b -. 894613 -. 763181 -1.022516
133,90-tO0 -1.o00is5 -1.11*942 -- 912377 -. 77e659 -I,005157

134.00 -1.6e3134 -. 084318 -1.1403b4 -. 9?6595 -. 762?47 -. 9d8378
134.50 -1.53eodi -. 91215 -1.162517 -.941784 -. 79e496 -. 972154
135.00 -1.544•49 -. 906463 -1.185619 -. 956463 -.802c76 -.956461

135050 -1.bolda -. 941264 -1.209529 -. 97215b -. 813580 -. 941284
13f.30 -1.411*13 -. 9?6595 -1.234330 -. 988378 -482'618 -. 926595
13b6.5 -1.437dO2 -. 911371 -1.260127 -1.0051s1 -. 836003 -.912371

137.WOO .1.4s151 .-. )613 J1.Z86909 -1.022516 -. M4174o, -. 898613
131/*"0 -1.3/3S11 -. 04J214 -1.31474? -190434"U -*e859867 -0885284
13M*00 -1*..~1'4 -82 -1.34161)6 -1.059075 -.87237' -. R723?'
l3m.:O -!.J14147 -. 859n6T -1.313811 -1.074330 -. 8852R4 -."%qp61
139.00 -1.Z6bV09 -.*4f148 -1.40b158 -1.094I76 -. Pli613 -. 14774b

SATTELLE MEMORIAL INSTITUTE - COLUMMUS LAMORATORIES



A-38

139.50 -1.260127 -. 836003 -1.437802 -1.118942 -. 912377 -. 836003
140.o0 -1..34J!O -. e24618 -1.471813 -1.140364 -. 926595 -. 824618

140.50 -1.20y•9 -.*135d0 -1.507269 -1.162577 -. 941284 -. 813580

141.00 -1. dt619 -. W"2'76 -1.544249 -1.165619 -. 956413 -. 802876
!41.5) -I.I02D77 -. 192496 -1.587841 -1.209529 -. 972154 -. 792496

142,00 -1.1403o4 -. fd242r -1.62313d -1.234350 -9988378 -. 782427

142.50 -1.118'42 -. 7?2659 -1.665242 -1.260127 -1.00s157 -. 772659

143.00 -1.09:$76 -. 763181 -1.7092*9 -1.286909 -1.022516 -. 763181
143.50 -1.06330 -,713985 -1.755305 -1.314747 -1.040480 -. 753985

144.00 -1.05y"15 -. 745060 -1.803507 -1.343694 -1.059075 -. 745060

144.50 -1.040480 -. 736397 -1.M53999 -1.373811 -!.07b330 -. 736397
145.00 -1.*2et16 -. 721988 -1.906927 -1.405158 -1.09b276 -. 727988
145.50 -I.0 On17 -.19!%6 -1.962449 -1.437802 -1.118942 -. 719852
146.00 -. 984J78 -.611901 -d.020735 -1.471913 -1.140364 -. 711901
146.50 -. 912154 -,704PO0 -e.081912 -1.507269 -1.162577 -. 704207
147.00 -. 966463 -. 601l36 -2.146359 -1.544249 -1.185619 -. 696736
147.50 -. 94jeH4 -. 649482 -d.214116 -1.582841 -1.209h29 -. 689482
148.00 -.Ykb~vs -. 62d438 -. 2854680 -1.623138 -1.234350 -. 68P438
148.50 -. 914Jfr -. 67559f -d.360711 -1.665242 -1.260127 -. 67559t
149.00 -.648,j13 -. 568955 -Z.440094 -1.709259 -1.2?8909 -. 668955
149.50 -. d65eb4 -. 662504 -?.523937 -1.755305 -1.314747 -. 662504

150.00 -. 81ŽJt& -. 656?40 -2.612580 -1.803507 -1.343694 -. 656240

150.50 -. 859b67 -. 650157 -2.70639V -1.8!3999 -1.37J481 -. 650157
151.00 -. 844718 -. 644249 -2.805799 -1.906927 -1.405158 -.644249

151.50 -. m36u03 -. 634514 -2.911235 -1.96?449 -1.431802 -. 638514
15?.00 -. •ob415 -. b32944 -J.0?3206 -2.020735 -1.471813 -.632944

152.50 -,•1js0 -. 6?1537 -3.142262 -2.081972 -1.501269 -9627537

153.00 -. 6U2,16 -. 6Ž2287 -3.269016 -2.146359 -1,544249 -. 622287
153.50 -. 794e96 -.6171,41 -3.404140 -2.214116 -1.582841 -. b17191
15;.00 -.702421 -. 612245 -3.54P412 -2.285480 -1.623138 -. &12245
154.50 7.7Teotv -. 601464 -3,702654 -2.360711 -1.665e42 -,607-44

165.00 -,163i~i -.60.186 -3.867819 -2.440094 -1.70)259 -. 602786
15.50 -. 75J5 -.384266 -4.044968 -2.523937 -1.755305 -. 59F265
150.00 -. 745060 -. 5431Z -4.235293 -e.61258u -1.103507 -. 593882
1506 50 ,76j91 -. 549630 -4.440141 -?.706398 -1.85j999 -. 589630
15".00 -. 7. HV8 -. t58667 -4.661037 -Z.80579# -1.904927 -. 585507
157.50 -. 71voe6 -.541510 -4.860T13 -2.911235 -1.96e4'9 -. 581510
ISM.00 -. 711914 -. 571636 -5,154143 -3.0?3206 -2.020735 -. 577636
I 5P. .o -. tt4,'C -.51J'A$Ž 5ý.4385'd4 -3*14726Z -2.081972 -.573882
159.00 -. 646-46 -. 510241 -5.1436JI -3.2b101b -e.146359 -. 570247
159.50 -,6894.2 -. s66t26 -b,6?.074 -3.404148 -2.214116 -. 56671b
160.00 -. bd$J4.i -. s'3319 -6.4399t8 -3.548412 -. 26b54h0 -. 563319
160.50 -.6?5t47 -. o60022 -b.3A7?13 -3,702654 -2.36U711 -. bO02zz
161.00 -. 658955 -. 55b"33 -I.P77375 -3.867814 -,)440OQ4 -. 5s6833
I11.50 -. 60i•04 -. 5J3151 -I.761J29 -40*14968 -2.SZJ937 -. 553151
162. 0 -.65be40 -. 55017e -5,29114Z -4.235293 -. 6 14)0 -a550772
16?.50 -. 60157 -. %4 N96 -0.gb9768 -4.440141 -e.7063914 -."57896
163.00 .. 6442'.9 -. t)43120 -Y.55,7409 -4.S61031 -e.Po5799 -. 545120
16.4.5 1 .36l -.b5~# t4 24,4 L -10.3023')d .44"Y9113 -2.911235 -.544624

1454.UC -.642V'4 -.53496LO -11.141463 -1.158143 -3.02J206 -.539164e
16400 er"JI -. 5*3l3'6 -12.0914s2 -b.438584 -3.-14se26Z -*537376

165.00 -. 64222- -,534'14 -13.1732J3 -b,743631 -3.,69016 -*53490
165.59 -. 611101 -. 53Ž6e3 -14.412934 -6.076Z74 -3.404140 -. 53268J
166.00 -.6jed4S -.530414 -11o501."4 -6.43497V -3.7.643 -. 5305

I.2~5 -1l.,ol8 -6. ks8?73~ -3.?De6'44 -. 'V~353
. --.520 -1V.46087 -7.211•73 -3.•e.10; -,2*,J2U
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B0  R4  Rs Re R

167*50 -*598266 -. 524374 -21.775936 -7*761329 -4.044968 -. 524374
16R.00 .t93bd2 -. 522513 -2'.551887 -b.297192 -4.235293 -. 522513
168.50 ..Stb30o -. ,20137 -27.925102 -8.89?768 -4.440141 -. 520737
169.00 -. b5bsU7 -. 511043 -32.08h637 -9.557409 -4.661037 -. 519043

169,!0 -. b~151O -. 511432 -31.324290 -10.302398 -4.899713 -. 517432
170.00 -. b71bJ6 -. 515902 -44.05888! -11.141463 -5.158143 -. 51590d
170.50 -. br3dd2 -. 51•452 -5Z.969112 -12.091452 -5.438584 -. 51445Z
171.0( -,570•47 -. 513081 -63,191674 -13.173233 -5.743631 -. 513081

171.50 -. b56126 -blll79 -82.786443 -14.412934 -6.076274 -,b11789

17P.00 -. 563319 -. 510575 -15.843654 -6.439978 -0510575
172.$) -.560022 -,509438 -17.507864 -6.83h773 -. 509438

173.00 -.5588J -. 508378 -19.460877 -7.271375 -. 50837d
173.50 -°b5311 -. 501393 -21.715936 -7.761329 -. 507393
174.00 -. 5i0lt2 -. 506463 -2&.551j87 -8.291192 -. 506483
174.50 -,541695 -. 505648 -27.925102 -8.892768 -. 505646
175.00 -. t451UO -.504868 -32.08s631 -9.551409 -. 5048HU
175.50 -. 542442 -. 504201 -31.324290 -10.302398 -. 504201
176.00 -. bJ9d62 -. 503587 -44.05t885 -11.141463 -. 503587
176.b) -.53TJ71 -. 503046 -5z.969112 -!Z.091452 -. 50:046
177.00 -. 534lV4 -. 502579 -65.191674 -13.173233 -. 502579
177.5t) -. 53)263 -. 502183 -82.786443 -14.412934 -. 502183
178.00 -. ):30474 -. 501t60 -15.843654 -. 501860
'178.0 -. b2dJý3 -,501609 -17.501864 -. 501609
179.00 -. 52b32O -. 501429 -19.460877 -. 501429
179.50 -. t24•,4 -. 501322 -21.775936 -. 501322
180.09
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NR4
R3 ,R?

R,5

0I

I!I I
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ASPECT ANGLE, DEGREES(X1O 1)

FIGURE A-4. DIFFRACTION COEFFICIENTS
* 8 deg, n - 1 + a/n,

R, -0.502241)
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TABLE A-5. DIFFRACTION COEFFICIENTS
(C - 8 deg, n - 1 + o/TT, R1  -0.502241)

9 eR 4  Rs a -

0.00
.50 -,510249 -. 512558 -12.973622 -6512558

1.00 -. 504'07 -,513821 -11.906665 -*513827
1.50 -. 506240 -,515173 -10.97129a -. 515173
P.00 -. 501J41 -. 516597 -10.146243 -89*962173 -. 516597
2.50 -. 5965Z6 -. 51"099 -9.414462 -6W.582559 -. 518099

3.00 -. 50571t -. 519681 -8.7621?5 -54.588656 -o519681
3.50 -. 505104 -. 521343 -8,177923 -44.786187 -e521343

4.00 -. 504601 -. 523087 -/.b5Z520 -37.582240 -. 523087

4.50 -. 503970 -. 5'4914 -7.178151 -32.094168 -. 524914

5.00 -. 50.4511 -.5268?4 -6.748311 -27.79T0O8 -9526824

5.50 -. 50312 -. 528818 -6*357515 -Z4*355165 -o528818
6.00 -. 50e005 -. 530499 -6,001107 -21.547825 -. 530899

6.50 -0502558 -. 533007 -t.675114 -19.222811 -. 533067
7.00 -. 502J"2 -. 53z3?4 -5.376129 -17.212089 -"535324

7.50 -.51J2416 -. 531671 -t).101214 -15.616q95 -,537671
8.00 -. 53241 -.. i40109 -4.847484 -14.19S979 -o540109

8.50 -. 5,)2e76 -.5,02640 -4.613747 -1;.973622 -*54Z640

9.00 -. 502132 -. 545265 -4.397048 -11.906665 -,545265
9.50 -. 502•56 -. 541987 -4.196035 -19.971292 -. 547987

10.00 -. 50ed05 -. 550807 -4.009215 -10.146243 -89.962173 -. 550807

10.50 -. 503127 -. b53r1b -3,835273 -9.414462 -68,582559 -. 553726
11.00 -. 5u6741 -3.673043 -d.162125 -54.588656 -. 556747

11,50 .. 533970 -.o59872 -3.521490 -8.177923 -44.786187 -. 559872

12,00 ..504!01 -. 563102 -3,379691 -7.652520 -37.582240 -*563102

12.50 -%501•4 -. 166440 -3.246821 -7.178151 -"2.094868 -. 566440

13.00 -. 50,D19 -'564888 -3,122144 -6.468311 -27.791088 -. 561888

13.50 -. 506556 -. S73449 -3.004995 -b.357515 -24.355165 -,573449

14.00 -. 5J1341 -. 577124 -2.894178 -6.001107 -21.547825 -. 577124

14.50 -. 5090 -. 580911 -?.7Qo935 -5.615114 -19.222611 -. 580917

15.09 -. 509207 -.5)3429 -4.693040 -5.316129 -17.272089 -. 584829
15.50 -. 510e49 -. 5b8864 -2.600591 -5.101214 -15.616995 -.5HS86&

16.00 -. 5114ot -. 593025 -2.513209 -4,847124 -14.1989T9 -. 593025
16.50 -. 512053 -. 591314 -2.430529 -4.613747 -12.973622 -. 597314

17.00 -. 513de2 -. 601135 -2.352219 -4.397048 -11.90J565 -*60173b
17.50 -. 5151!3 -. 60h240 -2.i71979 -4.196035 -10.971292 -. 606290

18.00 -. 51',91 -. 611984 -e.2075i9 -4%009215 -10.14b243 -. 6109e4

1M.50 -651du•i -.61s589 -2.140616 -3.835.?73 -9.414462 -. 615819

19,0c -. slT$nd -. 620799 -e.077012 -3.673043 -6.76?125 -. 620799
19.5) -.5$4J44 -. b65925 -1.016498 -3,521490 -8.177923 "*6259k
20.00 -.5241 -.631,11 -1.958R60 -3.379691 -7.6Fe$20 -.631211

20.50 -°54,'L -. 636650 .1,903971 -3.,46421 -7.178151 -°6566SU

21.O0 -. 54e2 -.64Z2D1 -1.8516e1 -3.122144 -6.14,311 -. 64?251

21.50 -. 5sdold -. 64d017 -1.8016t3 -3.004995 -6.357515 -. 648011

22,00 -. 5JO399 -. 653954 -1.73447 -2.394778 -6.001101 -. 653954

22.5b) -. 534067 -. 6600-6 -1.701454 -2.790955 -5.675114 -. 660066
23.00 -. 531.14 ..b66356 -1.6641b7 -2.693040 -5.376129 -,666356

23.50 -. 531011 -. l12t3( -1.623043 -2600591 -5.101214 -.672836

24,00 -. 540109 -. 679505 -1,583106 -e.513209 -4.47842 -. 679505
24.50 -. 5,240 -. 536371 -1.544847 -2.430S29 -4.613747 -. 686371
2500 -. 5.45 -. 693439 -1.54l 16 -2.35P19 -4.397048 -. 693439

25.5) -*54tior -. 70061b -1.47J006 -e.211979 -4.19b035 -. 100716

e6.0;1 -.5)8jdu7 -.70y 09 -1.439259 -?.201529 -4.009215 -. 70A209

26.50 -. 553126 -. 7159e4 -t.406860 -c.14061H -3.835273 -. 715924
27.01 -. 'jo141 -. 1234 -1.175?39 -,•.3I7012 -3.673043 -. 723866
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_p Re R_ Rr. Ra

2.0 -. 5590F2 G.32, -1,345831 -2.016499 -3.521490 -97.3204Y

28.00o -.563102 -. 140475 -10317077 -1.958980 -3.379691 -*74047b

28.50 -.566440 -.74915? -1.2894L7 -1.903977 -3.246821 -o749152

29.00 -.bl'9d88 -,758091 -1.262749 -1*8t)1621 -3.122144 -,758091

29.50 ..5t3449 -.767300 -1,23117.3 -1.801658 -3.004995 -.767300

30.00 ~..-112v4 -.1767813 -1.212491 -1.753947 -2.89477S -.776786

30950 -.5d0o911 -. PP3564 -1.188710 -1.709354 2-.190955 -.786564

31.0U -. 5840S29 -.795640 -1.165786 -1.664757 -2.693040 -9796640

31.50 -.bdd4 -801024 -1.143681 -1.b23043 -2.60Ub91 -.807024

32.00 -. 543Ue~5 -.s1(13 -1.1223t51 -1.563106 -2.513209 -.817730

32.50 -.511314 -.8287bB -101fil31 -1-544847 -2.430529 -.828768

33.00 -.601135 -,640"30 -1.081918 -1 .50817(o -ý.352219 -.b40150

33.50 -.606290 -.851890 -1.062731 -1.4'3006 -2.277979 -.851890

34.00 -. 610964 -. 464000 -1.044209 -1.4392539 -2.2075?9 -.864000

34.50 -.$6iid19 -.876496 -1.026307 -1.406660 -2.140618 -.676496

35.00 -.6dO(919 -. L'A939 1 -1.009003 -1.375739 -2. 0770 12 -98S9391

35!, .dy8 -.402702 -.99?220 -1.3459.31 -2.01649P -.902702

36.00 -.631~i1 -.91644!ý - 976043 -1.317077 -i.958880 -.916445

36.50 -.636650 -.930637 -.960441 -1.289417 -1.90.3977 -o930631

37.00 -.642251 -.945?96 -.945296 -1.262199 -1.851621 -959

37.50 -.648017 -.960441 -:930637 -1.231173 -1.801658 -.960441

38.00 -. 6t)3154 -.9t6093 -.916445 -1.212491 -le753947 -.976093

38.50 -.6600Uý6 -.992273 -.90?702 -1.188710 -1.708354 -.992273

39.00 -.666358 -1.009003 -.889391 -1.1657P36 -1.664757 -1,009003

39.50 -.61,636 -1.0?6307 -.b76496 -1.1436e1 -1.623043 -lo026307

40.00 -.679to05 -1.044209 -8054000 -1.122357 -1.583106 -1.044209

4 0 .!:0 -.421 -1 06,2731 13'5 169 0 -1. 10 1 FS1 -1.544F4? -1,062737
41.00 -.6')J439 -1.J81918 -840150 -1.081918 -1.508176 -1.081918

41.30 -.100116 -1.101781 -:Vi8768 -1.0627'37 -,o473006 -19101781

42.00 -.1083209 -1.1223til -.8,7730 -1.044?09 -1.439259 -1.122357

42.D0 -. 71.3424 -1.143681 -.607024 -1.026307 -1.406860 -1.143681

43.01) -.1236b8 -I. IhS fdt, -.796-540 -1.009003 -1.375'139 -1.165783

43.5.0 -.73t20J49 -1.186~710 -.7665664 -.992213 -1.345831 -1.1b,4710

44.00 -. 7,0415 -1.21R4.91 -.776f88 -.976093 -1.311077 -1.212491

44.50 -. 74915? -1.23(1173 -. 7673'10 -. 960441 -1.289417 -1.237173
45.00 -. 1,2409 1 -1 .26?799 -.7581091 -.945296 -1.26e799 -1.262799

45.130 -.701300 -1.?49411 -.?4Y91:) -.930637 -1.231173 -1.21,9411

46.031 -*7 16 fr -1.317077 -.1404 N -.91644t) 1.212491 -1.317077

49).50) -.7d6364 -1.345631 -.132049 -.902702 -1.188710 -1.345831

47.00 -. 79604.0 -1.37i3739 -*72 3868 -.1589.391 -:.165786 -1.375734

47.40 -.60 044 -1.406,460 -.7115924 -.876446 -1 .143bA 1 -1.4068f-0

44.00 -. 811130 -1.439e59 -.10A209 -.866400D -1.122357 -1.439259

44.50) -.$24( -1.473006 -. ro00f16 :.85149Q -1.101781 -1.473006

49.03) -.4401so -1.5081!'6 -.6934J9 -.8440150 -1.081918 -1.5081476

49.50 -.$831d90 -1.63144847 -.56443r1 -.42-4168 -1.062737 -1.544e41

50.00) -.P5'4vl0 -1.54310b -.679aCi -.817130 -1.o.'2C9 -1.58310b

50.50 -.j6,y -1.623143 -.57?dSo -.807024 -1.026307 -1*623043

51.o0 -* 44iJ91 -1.664 1&, - .6063t58 -.796640 -1.004003 -1I.66o4 157

51.Sn -.902(02 -1.108334. -.660066 -.7865.64. 1.99,273 -1#70H343b

52.00 -. 91b%4!) -1.153941 -. 653954 -. 77518M -. 9)7bo93 -1.753947

S?..1 -.4303o7 -1.001658 -. s4po011 -.767300 -.960441 1.8*so1656

53.00 - 04?c' -l.di16eI -.642251 -.75AO0a1 -.945296 -i.051621

53.51) -.94#0441 -!.913411 - . )3 650 -.149152 -.930637 -1.903977

-34)o IS0 10 -i 1.'8,80 -.031211 - .74147t, -. 916445 -1I.945 Fte e0
54.50 -9213 -2j.01ý-" 'd A .4?SY24 -.7370Q~ -. ,40elop -2.016,49b
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A-43

Re Re R4  RG Re _l

55.50 -1.O?O437 -2.140618 -.615819 -.715924 -0876496 -2.140618
565.01) -1.044e09 -2.207529 -. 610984 _070A209 -. 864000 -292075'?9
56.5) -11.O6VP -2.217979 -. 606290 -. 7001u, -. 851890 -Z.27 ?79

57.00 -100819~1M -2.352219 -. 6n1735 -,693439 -. 840150 -2.35?219
57.50 -l9101,6~1 -2.4#30529 -. 597314 -. 6863r1 -- M28768 -2*430529
So.00 -1.122J51 -2.313?09 -,593025 -.679SO5 -. "11730 -2.513209
546.50 -J.14.3061 -2.603591 -. SB8864 -. 672,436 -. 801024 -20600591

7' -1.165766 -2.0)93040 -.5489 -666358 -*79b6410 -2.693040
59.50 -1.166,10 -2.190Y,5 -. 580917 -.66066 -.786564 -2.790955)
60.00 -1.2124101 -?.89477d -. 577124 -9653954. -. 776788 -2.894778
60.60 -1.?31173 -3.204995 -. 573449 -. 648017 -. 767300 -3.004995
61.00 -1.Ztei99 -3.1?2144 -. 5698dU -. 64Z251 -. 75H091 -3*1221'4
61.50 -1,28941T -3.24be21 -9566440 -. 636650 -. 749152 -3.7-46821
u?.00 -1.31W07 -3.379691 -. 563102 -. 631211 -. 74U475 -3.379691
6?.bo -1.343d~1 -3.521490 -. 559872 -. 6?5928 -. 73?049 -3o521'90
63.00 -1.315139 -3.673043 -. 556747 -. 62-0799 -. 723868 -3.673043
63.1v) -1.4*13*60 -3.835213 -. 553726 -. 615819 -. 715924 -3.835273
64.00 -1.431,459 -4.009215 -. 5130407 -. 610944 -. 706?09 -4.009215
64050, -1.413006 -4.1-46o36 -. 5479,37 -. 606290 -. 700716 -4.196035
1.5.00 - 1 .501116 -4-391048 -. 54S265 -. 601735 -. 693439 -4.397048
65.5,0 -1.54404? -4.613r47 -.-. 42640 -- 597314 -o696371 -4.61374r
66.00 -1.5.43106 -4.841424 -. 540109 -. 593025 -. 679505 -4.847824
66A.1 -1.6,J3043 -5.101214 -.1537611 -9688964 -. 672d36 -5.101214
h7.00 -).týQ'.'5I -5.376129 -. 535324 -. 584S29 -. 6663ba -5.376129
67950 -10106354 -53.675114 -. 53306? -. 580911 -. 660066 -S.675114
69.00 -1.753947 -6.001101 -. 530)399 -. 577124 -. 653954 -6.001107
68.50 -1.801058 -6.357~515 -. 528818 -. 573444 -. 64b0)7 -6,35751!5
69.0! -1.3451021 -6.148311 -. 5?6824 -. 569A8U -. 64e251 -6.748311
69.30 -1.9301)17 -7.1r'3151 -. 524114 -. 566440 -. 636650 -7.17P151
70.00 -1.4nd8J0 -7.652520 -,523087 -. 563102 -o631211 -7.652b20
70.50 -2.016-*98 -8.117923 -*521343 -. 559R72 -. 62!5928 -8.177923
71.00 - A.132 -. thZ125 -. 519bb1 -. 536747 -. 620799 -4.76212!)
11.30 -e.14iiu1l -9.414462 -. !)19099 -. 553?26 *.515819 -9.414'62

72.00 -2.101529 -10.146p43 -. 516547 -0550'307 -. 610984 -10.146243
720~0 -R.2119t19 -10.971?92 -. 515103 -. !W1907 -. 606290 _10et07129e
13.00 -2.3s??19 -i1.9066qi -. 5134i27 .654'265 -. 601715 -11.906665
73.!;, -P.4.31id -12.413622 -.5i2s$4 -. 547640 -. 591314 -1?.973?22
74*.00 -2.i13e09 -14.1449li -. 511366 -. 540109 -. 593025 -14,19"97Y
74.50 -R.6.00491 -15.614,09t -. 510749 -. 537671 -. 5814864 -15,61699h
75.00 -Z.64ýj-0 -17.2120al -. 519207 -. 535324 -. 584829 -17.2770~9
756Y)~ H95 1.2'q .02 -- 533o67 -.500917 -19*22281M

71.0 2.4410 -1.41o5 .'*:.~7 -. 530~99V -. 5371124 -2165476Z5
76.50o -3.00*495 ~ 16 -. i06sZ6 -.21 .573449 -24.35516b
f7.00 -3.1?21'4 -21.7410,34 _.$o!)7q -. 526024 -. 569hsa -27.791cad
77,50 -j.'ý4tdej -32.094460 -. b510SI -. SZ'914 -. 56t.'440 -32.094066
7AD -3.jtgftv1 -37.541?4.0 -. 5.)45Ol -. 52Z3087 -. 5631no -317.bM?i40
7slo) -1.5-'L'90 -1,.l861al -. 503910 -. SZ1343 -. 059872 -44.706167
79.,00 -3.s.'iJ,03 -5.-4.6 .,03sI -. 519691 -. 5567?7 -54*59p65b
?4050 -3.4.3,aZ13 -04.54P559 -. 503122 -. S)4091 -. S53~zh -h~s!,o825V'
J40.00 -403J02I5 -d89.96Z113 -. 50280 -.~1'~ -. b55007 -49.962173

41*1.2 -4.34 f3'8 -.,30?3dz -. 513927 -. 545255s
81.sill -4.61j[4? -*.s02216 -.!Wso .%464

42.,iq
At300 -5.3 1tiev -. %02362 -o50ezo7 -*53b3ze

DATTELLE MEMORIAL IN1TITUV~t - COLUMBUS LASORATORIS
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_l RR e I .

F3,5 -S.',1L14 -*5025SS -650A240 -.533067
$4400n -hs..jlJI0 -0t10815 -.501347 -.530899
8405'J -6.3i315I -0503122 -05165st, -o52bdtIR
95000 -6.t414'J11j -.503511 -.505779 -o526024
'354,i -79IN151~ -. 503970 -. 505104 -. 524914
116.00 -7,6-,en2o -. t)04501 -OS04501 -oS230R7
$6.60 -9.11(i23 -.505104 -o503970 -.521343
87.00 -6.fted14 -.505719 -.503SI1 -.519681

8.000f -10.14U43' -,507347 _.0 s?$Jot -.51659?
eps -10.9I149 -.508240 -.50155" -*51b173
SQ.00 -1.050 -,50'#207 -o.'02362 -.51392Z7
890.5n -. 0 6 )le

90.,.0 -15.615195 -.S12SSB -.502278 -.510249
91.00 -1701ZVO) -*5134? -.502382 -*S0VZ07
91.50 1.i11 -.515173 -.532S55" -.508240
'47.00 -41#'341345 -89.962173 -.51h597 -.502RO5 -.501-47 -b9.962173
W.., -,4.3iSI6S -6d.S'.5S9 .R55 9 --503122 -.506526 -68.5t52S59
93.00 -27.7010di -54.54"6A56 -.319661 -.503511 -o505779 -54058ebsb
93.59 -J2?.014do -446196187 -. 571343 -.503,.'0 -.S51041 -'44.76187
94.00 -31.51ý43 -3T.,38!.,20 -.523087 -.504501 -.504501 -37.58Z240
'44.50 -44.74-3161 -.3?.0'4.366 -.5249!4 -.505104 -.503970 -32.0948be
95.01 -54.4d,ý55 -27.F47ut~d -oS26,IZ4 -.505779 -.5.O3511 -27.7970pa
9%,15) 1 6.;2~ -2.3i,.162 -. i2"1d -. 504526 -. 50112Z -24.355165
96.00 -89096s1ir -21.547932i -. 53CS~9 -. 50734?7 -050i0805 -21*54-ýe'

950-19.z22811 -.Si3067 -.506240 -.50258 -9.?2
97.00 -17027?0a9 -.s53j?; -.509207 -.502382 -0o.il:i9

-%ý.61899!) -. 531571 -. Sl):9 -95012276 -15.615995

-~1.OV6565 -. 545255 -. S1342? -. 50230? -11.906665-jQ.'71i!42 -. 547981 -. 515173 -.Soess" -10,97129e
-10.1'a243 -.SSI3010 -.516597 -.502805 -10.146243

1-10.50 ~ -9.41446Z -.SS37.16 -.514099a -050312? -9.414469
101.0i -d.716Z12-, -.55b7it -451969J1 -.05035! .- 1.6?125
l01.ill --S.1I7I793 -. S559'?2 -. S21343 -. 503970 -8.177923
102.00 -7. J?0ý) -.Si3102 -.,)?3011 -. 50%be) -7.6s52so

1 O.;ý.10 -i.01j0?S -. 57?12o -.53?4Q9 -.50510.7 -6.017107

103.'3 1-. 5.10i It .S34 -.537671 -053602h -6*5.10)15
IC6.1it -4.101101 -.571124, .6053OR9 -.511366 -6-0011?~

10.1_.ý1 .. q411L -.53316? -. 51J827 -S.697014

I0S.1i -b.a4s -J.V1sOj -.50;049 -. 5SjS)?? -*53v~~o1 -S316730

1 C6. It! 'Th -4.44 1Z -. 593P65'i -.!)40109 -. ?9 46W626
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111.50 -21o.355165 -3,004995 -. 648617 -. 573449 -. 528818 -3.004995
112.00 -?1.541425 -2.894778 -s653954 -,5TIJ24 -#530399 -2.894778

112.50 -19.2e2dlI -Z.10955 -. 660066 -. S80gly -#533067 -2079095b
113.00 -17.2120'M -2.693040 -. 66631V -. 584829 -. 535324 -2.6930.,0
113.50 -15.61695 -2.600591 -. 612836 -. 56SR64 -.537671 -29600591
114.00 -14.id•7, -2.513209 -,679505 -. 593025 -. 540109 -2.513209
114.50 -12.9136?2 -2.430529 -. 686371 -o597314 -o542640 -2.430529
115.00 -11.906665 -2.352219 -,693439 -. 601735 -#545Z65 -2.352219
115o50 -10.911292 -2.271979 -. 700716 -. 606290 -o541987 -2.277979
116.00 -10.14'b43 -2.207529 -. 7082U9 -. 610984 -. 55080, -2,2075Z9
116.50 -9.4144.2 -2.140618 -. 715924 -. 61819 -. E53726 -2.140618
117.00 -8.762125 -2.07'02 -. 723868 -. 620799 -o556747 -2.077012
117.50 -8.171923 -2.016498 -,t3Z049 -. 625928 -. 559872 -2.016491
118.00 -7.652ý20 -1.95b/38 -. 740475 -.631?11 -. 563102 -1.95s880
118.,50 -7.17bi51 -1.903•71 -. 74912 -. 636650 -. 566440 -1.903977

119.00 -6.746311 -1.d51621 -.7580vi -.64P?51 -. 569888 -1.851621

119.50 -6,357615 -1.801658 -. 761300 -. 648017 -. 573449 -1,801658
120.00 -6.001107 -1.753947 -. 776768 -. 653954 -#571124 -1,753947
120.50 -5.616114 -1.708354 -. 786564 -. 660066 -. 580917 -1.708354
121.00 -51316129 -1.664757 -. 796640 -. 666358 -. 584829 -1.66f757
121.50 -5.101e14 -1.623043 -. 807024 -. 672A36 -. 588864 -1.623043
122.00 -'..84T624 -1.533106 -v811730 -. 619505 -. 593025 -1.58310b
122.50 -4.613147 -1.544847 -. 828768 -. 686371 -. 597314 -1.544847
123.00 -4.391048 -1.508116 -. 84W150 -. 693439 -. 6C1735 -1,508176
123.50 -4.196035 -1.473006 -. 851890 -. 700716 -. 606290 -1.47300b
124.00 -4.009?15 -1.439259 -. 864000 -,708209 -. 610u94 -1,439259
124.50 -3.835V3 -1.406660 -. 876496 -. 715924 -. 615819 -1.406860
125.00 -3.6(3043 -1.315139 -. 889391 -.7238s8 -.620799 -1.375739
125.50 -3.521490 -1.345831 -. 90'702 -. 732049 -,625928 -1.345831
126.00 -3.319691 -1.317071 -. Y 6445 -. 740475 -. 531211 -1.317077
126.50 -3.2.bb21 -1.289417 -. 930637 -. 749152 -. 635650 -1.289417
127.00 -3.122144 -1.2iZ199 -.945R96 -.7139091 -.642251 -1.26P799

127.50 -3.0')+'.)5 -1.23f113 -,960441 -. 761o00 -. 648017 -1.237173
128.00 -2.894(18 -1.218491 -. 976093 -. 7767P8 -. 653954 -1.212491

12H.50 -?.790955 -1.18T710 -. 992213 -. 786564 -. bbU066 -I11v8 710
129.00 -?.6)3040 -I I* 1,57It -1.009003 -. 796h%0 -. 666358 -1*165786

129.50 -2.600n9l -1.143681 -1.026307 -. 807024 -. 672836 -1.143b81
130.00 -2.513209 -1.1223$7 -1.044209 -. 417739 -. 679505 -1.1P2357
130.50 -2.430Q29 -1.101181 -I.062731 -. ,21768 -. 646371 -1.101781
131.00 -?.352?19 -1.081918 -10081918 -. 840!50 -,693439 -1.0o191b
131.5') -?. v4V-0 -1.052137 -1 .101•l o -. 851X90 -. 70o716 -1.062737
132.09 -2.20fý29 -1.0•4209 -I. 12237 -. 8•4000 -Iome09 -. ,b4O'20

132.50 -2.140618 -i.026301 -1.143681 -. 8 7 6 4 96 -. 7159l 4 -1.2•2301
133.00 -P.017012 -1.00gO03 -1.65s85 -,08•391 -. 72•868 -1009003
133.50 -2. 0 1o d -. 9Y, 13 -I.18p710 -9'1?702 -. 732049 -699W273
134.00 -1.95)1030 -. 116093 -1.?17491 -. 416445 -. 740475 -o976093
134.50 -1j.91JYI7 -. 95J441 -1,237113 -. 930611 -,74-IS; -69644
135.0Q -1. is',e1 -. 945,79A -1.76P799 -. 94i79( -. 7 SOqI -. 9452vb
135.50 -1.8 1,') -. 430631 -1.e49417 -. 9404,61 -,7S1300 -- 930631
136.01) -1 .,7',1 -916,.4 -1.317017 -. 9;6093 -. 716h&88 ...164

13&,bo -1. 6 -. 40M00 -1.41,3Z9 -1.^470 -. A!1730 -9.64900

13A.50 -1 .5 '.d 7 -. 1),130 1 .. 73Jbh 1 (1 . 3734 -. 4416• 4 -.. ' F'•U
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139.50 -1.473u06 -. 828768 -1.544847 -1,101781 -. 851890 -@828768
140.00 -1.439d59 -481i730 -1.583106 -1.122357 -. 864000 -0817730
140.50 -1.4060U0 -. 307024 -1.623043 -1.143681 -*876496 -. 807024

141*00 -1.1150•9 -.19t)640 -1.664757 -1.165786 -,889391 -9796640
141.50 -1.345631 -. 7136504 -1*708354 -19188710 -9902702 -9786564
142.00 -1.310177 -. 176788 -1,753947 -1,212491 -,916445 -. 776788

142.50 -1.269417 -. 76300 -1.001658 -1.237173 -. 93U637 -. 767300
143,00 -1.262(99 -7,8091 -1.8516?1 -1.262M99 -. 945296 -. 758091
143.50 -1.231103 -. 749lR2 -1.903917 -1.219417 -. 960441 -o749152
144.00 -1.212491 -. 140475 -1.958880 -1.317077 -. 976093 -. 740475
144.5) -1.16dflu -. 732049 -2.016498 -1.345831 -. 992273 -o732049
145.90 -1.1)ý:6 -. 12386d -2.077012 -1.375739 -1.009003 -. 723868
145.50 -1.1436.1 -. 71592, -2.140618 -1.406860 -1.026307 -. 715924
146.00 -1.122J57 -. 708209 -2.20f5e9 -1.439259 -1.044209 -. 708209
146.50 -1.101181 -. 700716 -Z.277919 -1.473006 -1.062737 -. 700716
147.00 -1.381918 -. 693439 -4.352219 -1.508176 -1.081918 -. 693439
147950 -i.010213 -. 646371 -2.430529 -1.544847 -1.101781 -. 686371
149.00 -1.044e09 -. 679505 -;.513209 -1.553106 -1.122357 -. 679505
148.50 -1.02oJ0i -. 6F2836 -2,600591 -1.623043 -1.143681 -o672836
149.00 -1.0'•hJ3 -. 666358 - ý . .o 9 30 4 0 -1.664751 -1.165786 -. 666358
149.50 -,;92&e3 -. 661066 -2.790955 -1.708354 -1.188710 -. 660066
150.00 -.*l1U93 -. 6539,54 -2.894718 -1.753947 -1.212491 -. 653954
150.'0 -.900441 -,64b017 -3.004995 -1.8016513 -1.231173 -. 648017
151.00 -. Y45&96 -. 642251 -3.122!44 -1.851621 -1.262799 -. 642251
151.50 -. 93cS31 -. 636650 -3.246821 -1.903977 -1.289417 -. 636650
152.00 -. 9164b5 -. 631211 -3.379691 -1.958480 -1.311077 -. 631211
152.50 -. 902102 -. 6259P8 -3.521490 -2.016498 -1.345831 -. 625928
153.00 -. 89dj91 -. 620799 -3.673043 -2.077012 -1.375739 -. 620799
153.50 -.[31b34,3 -. 615819 -3.835273 -2.140618 -1.406860 -. 615819
154.10 -. 8o0o.o -. 610964 -4.009215 -2.207529 -1.439259 -. 610984
154.50 -.a3id'90 -. 60o090 -4.196035 -2.277479 -1.473006 -. 606290
155.00 -. 4401I0 -. 611735 -4.397048 -2.352219 -1.508176 -. 601735
155.50 -. ýdfb16 -. 591314 -4.613747 -2.430569 -1.544847 -. 597314
156.of -.oi8130 -. 593025 -4.o47824 -2.513209 -1.583106 -959302t
156.50 -.1010?4 -.548464 -5.101214 -2.600591 -1.623043 -. 588864
151.U-1 -.67'4.n -. 174429 -$.376129 -2.693040 -1.664757 -. 584829
157.50 -.18a• -. 540917 -5.675114 -2.790955 -1.708354 -. 580917
15.'!) -. l/nldt -. 5771?4 -6.001107 -2.894778 -1.753947 -. 577124
15..)0; -,70)1JI -. 513449 -6.357515 -3.004995 -1.801658 -. 573449
159.0) -.Y4o91 -. 519488 -6.748311 -3.L22144 -1.851621 -.569888
159.50 -.744112 -. 56h440 -1017"151 -3.246421 -1.903977 -,566440
16n.00 -. 7''75 -. 5t3102 -t.652520 -3.379691 -1.0b8890 -. 563102

-,)51 1 %16111 -,6S5 9 1 P2 -13.171911 -3*.2140u -2.01649M8 9L .5 9 "7"2
1•1ý.I -. 7')8dh -.b,6747 -O.162145 -3.673043 -2.071012 -. 556147
11.S0 -,715.14 -. sli 12b -4.414452 -3.835273 -2.140616 -. 553726

10.1 .fdg -.5so80? -10.1462.3 -4.009?15 -2.201529 -055080,
16.0 -.70,J111) -.b~7113T -10.97129? -4.196035 -Z.271979 -. 547987

-.,5Rsi5 -11.906605 -439704 -2.35L219 -. 545265
163. i) -. ",ýJl1 -. %•.2•0 -1209736W2 -4.b13147 -2.430529 -. 542640

16.f tt -. b~o109 -14.19ml9t -6.R47824 -2.513209 -.540109
. .. 53l67 - 1.6169$5 -3.101214 -2.600591 -. 537671

*145.U -.666J51 -. 535324 -11U.720dy -5.376129 -e.oY30'0 -. 535324
16-.50 -. 6oU056 -. 53306? -19.M??411 -5.67511' -?.79095% -. 533067
1-h 0. 9 .62J•) 5.199 -21,5478O5 -06001107 -2.N94778 -. 530399

11T . I -0.03535 I W3TTT3575V -3-004995 -A5OAO811E
I 64U:0w -. ~eI -. St.Ae4 -ef.1970dd - f0. 7 b4 j 3 * IZ2l 44 -*576L.24

OATTIELLS tiDMORIAL INSTITUTE COLUMBUS LABORATORIES
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167.50 -. 636650 -. 524914 -32,094868 -79178151 -3.246821 -o524914
168.00 -. b31411 -. 543081 -J/,582240 -7.652520 -3.379691 -. 523087
168.50 -.6ebv2i -. 5'1343 -44.786187 -8.171923 -3.521490 -@521343
169.00 -*620Iv9 -. 519681 -$4.5886$6 -8./62125 -3.673043 -,519681
169,50 -o615dl9 -. 518099 -6d*5825t9 -9.414462 -3083b273 -. 518099170.00 -,610984 -. S16591 -89o962173 -10-146243 -49009215 -,516597
170.50 -@606290 -. t15173 -10.971292 -4.196035 -. 515173
170.00 -. 601735 -. 513827 -11o906665 -4.391048 -. 513827

17l,50 -,591J14 -. 512558 -12*9r3622 -4.613747 -o512558

172.00 -.o53025 -. 511366 -14.198979 -4.847824 -,5113661-..50 -,5dddo4 -*510249 -15.616995 -5.101214 -. 510249

173.00 -o504629 -. 509?0r -17.272069 -5.376129 -. 509201
173.50 -.560917 -. 508240 -19.222a811 -5.675114 -o50S240
174.00 -. 517124 -. 500347 -21.547825 -6.00110i -o507347
174.50 -. 5V3449 -. 506526 -24.355165 -6o357515 -"506526
175.00 -,56ý18) -9 -,779 -27.797086 -6o748311 -"505779
175,50 -.56644ý) -. 505104 -32.094866 -7o178151 -. 505104
176.00 -. 563102 -o504501 -37.582240 -7.65V520 -. 504501
176.50 -,53'1•2 -. 50.]"70 -44.786187 -8.1779z3 -o503970
177.00 -. 556147 -. 503511 -54.588656 -8.762125 -@503511
177.t9 -. 5)3726 -,503122 -68,582559 -9.414462 -. 503122
178,00 -,55lod07 -o502805 -69.962113 -10o146243 -. 502805
178,50 -°541'067 -. 502558 -10.971292 -o502558
179,00 -. 54be65 -. 502382 -11.906665 -. 502382
179,50 -*542040 -o502276 -12.973622 -. 502276
180 i0l)

BATTELLE MEMORIAL INSTITUTE - COLUMBUS LABORATORIES
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R4

;-4

0.000 3.000 6.000 9.00 12.0= i5s-am 18.00

ASP'ECT ANGLE. DEGREES(XO 1)

FIGURE A-5. DIFFRACTION COEFFICIENTS
(a - 10 deg, n a1 + oL/TT,
R,- -0.503433)

BATTELLE MEMORIAL INSTITUTE - COLUMIUS LABORATORIES
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TABLE A-6. DIFFRACTION COEFFICIENTS
(• =10 deg, n 1 + c/Tr, R, = -0.503433)

R3R 4  
_r P

0.00
,50 -. 516151 -. 519027 -8.704958 

-. 519027

1000 -. 514528 -. 520582 -8.123159 
-.520582

1.50 -. 513580 -. 522216 -1.600598 
-@522216

2.00 -. 512*0d -. 573930 -7.129309 -76.718262 -*523930

?.50 -. 511310 -. 525725 -6.702645 -56.95865B 97.816830 -,525725

3.00 .. 5102b5 -. 52t602 -6.315026 -47.25975 87,318523 -. 527602

3.50 -. 5093j4 -.529562 -5.961732 -39.050865 60.588842 -. 529562

4.00 -. 506455 -. 531606 -5.63•479 -32.9755?5 76.38?792 -. 531606

4,50 -. 507649 -,533736 -'.342642 -2,.324771 74.063093 -,533736

5000 -. 506'Vi4 -. 5369b3 -5.070459 -24.664524 73.320789 -o535953

5.50 -. 506250 -. 538258 -4.619648 -21.719341 74.063093 -o536258

6.00 .. 509ý357 -. 540652 -4.587994 -19.306198 76.382792 -. 540652

6,50 -. 505135 -. 54313b -4,373565 -17.29HP64 80058S842 -. 543136

7.00 .. 50'5b2 -. 545716 -4.IT4bil -1b.607552 87.316523 -. 545716

7*50 -o504300 -. 548388 -3.989828 -14.166719 97.816830 -. 5483388

8.00 -.503'1ý -. 551155 -3.817725 -12,927451 -. 55115!

8.50 -. 509345 -.554021 -3o651205 -11,852544 -*554021

9.00 -.,O3D7? -. 556986 -3.507240 -10.913221 -. 556986

9.50 -. 503468 -. 560052 -3o366914 -10.086900 -. 560052

10.00 -.. 03433 -. 563221 -3.235411 -9.35562b -. 563221

lO.bO -.503468 -. 566496 -3.112000 -6.704958 -.566496

11,00 -.503ý74 -. 56.A878 -2.99"0"25 -8.123159 -9569876

11.50 -.5o3745 -. 573369 -2.886896 -7.60059B -. 573369

12.00 -4503988 -. 576973 -2.784061 -7.129309 -76%718262 -. 576973

12.50 -. 504300 -. 580691 -2.687099 -6*702645 -58.95b658 -. 580691

13.00 -,504b62 -. 5S~45b -2.515514 -6.315026 -47.275975 -. 584526

13.50 -. 505135 -. 588461 -2.500931 -5.961732 -39.050865 -. 588481

14.00 -oson5-7 -. 592553 -2.426992 -5.636749 -32,975525 -. 592556

14.50 -. 506eo50 -. 596760 -2.349369 -5.342642 -28.324771 -. 596760

15.00 -. 506914 -. 601091 -2.?75763 -5.070459 -24.664524 -. 60109]

15.b0 ..,>'lb49 -. 60555Z -2,205901 -4.619648 -21.719341 -. 605554

16.00 -. 5013455 -. 610148 -2.139533 -4.587994 -19.306198 -. 61014k

16.50 -. 509J34 -. 614881 -2.076430 -4.373565 -17.298,•4 -,6148•1

17.00 -..102o5 -. 619756 -2.016382 -4.174671 -15.607552 -. 619756

17,50 -. 511310 ..6?4716 -1,9591)4 -3.9b9328 -14.166719 -. 62477b

18,00 -. 512408 -. 629944 -1.904669 -3.817725 -12.927451 -. 62994

18.50 -. *13380 .6b35265 -10652701 -3.6572o05 -11.852544 -. 635265

19.00 -.$14328 -. 640142 -1.6030(9 -3.507240 -10.913221 -. 640742

19,50 -. 51615.1 -. 646381 -1.755661 -3*366914 -10.086900 -. 646381

20,00 -.51,1•b -. 652184 -1.710379 -3.235411 -9.355626 -. 652184

20.50 -. 51io27 -. 656158 -1.667050 -3.112000 -8.704958 -. 658158

21.00 -,520ý82 -.664306 -1.625563 -2.996025 -8.123159 -. 664306

21.50 -. 522216 -. 510634 -1.585873 -2.486896 -7.600598 -. 670634

22.00 -.523130 -.671147 -1.5478294 -2,784081 -7.129309 -. 677147

22.50 .2.bli55 -. 163o50 -1.511346 -2.687099 -6.70e645 -. 683S50

23.00 -.5216b2 -. 690150 -1.476354 -2.595514 -6.315026 -. 690750

23.50 -.5^9ý62 -. ,69fs5 -1.44Z710 -?,508931 -5.961732 -. 697851

24.00 .. 5•Jb06 '-.05161 -1.410520 -2.42699? -5.63b749 -,705161

24.50 -. 533736 -.712686 -1,379536 -2,349369 -5.342642 -.712568

25.00 -. 535'93 -. 720432 -1.349754 -2.275763 -5.070459 -,72ý43Z

25.50 1 .. 721406 -1.321113 -2.205901 -4.819648 -,7?P4Cb

?6.00 -. S4 U5i -.136616 -1.29 Ith -2.139533 -4.58/994 ",73A61b

205.0 .543138 -. 145070 -1.2670035 -2"076430 -4.3735rb -.745070

27,00 .,51516 *.7537fb -1,2414Y5 -2.01638? -4.174671 -,751776

BATTELLE MEMORIAL INSTITUTE -COLUMBUS LABORATORIES



A-50

_R 2 RsRR5R

-7.50 -. 543386 -°762741 -1.216890 -1.959194 -3.989828 -. 762741
28.00 -. b51155 -. 711975 -1.193118 -1.9C4689 -3.817725 -. 771975

28.50 -.5-40?1 -. 181487 -1.170317 -1.852701 -3.65(205 -. 781487

29.00 -.589$6 -. 79128f -1.148268 -1,803079 -3.507240 -. 791287
29.50 -. 560052 -. 801384 -1.126995 -1.755681 -3.366914 -. 801384
30.00 -.56?21 -,611789 -1.106462 -1.710379 -3.235411 -,811789
30.50 -. 5o6496 -. 622514 -1.0866V1 -1.667050 -3.112000 -oH22514

31.00 -. 559678 -. 833569 -1.067469 -1.625583 -2.996025 -. 833569
31.50 -. 5(3j59 -. 84#4967 -1.04P990 -1.585R73 -2.886896 -. 844967
32.00 -. 516'13 -. 855120 -1.031111 -1.547Pa4 -2.71408! -. 856720

32.50 -.560591 -. 868543 -1.013827 -1.511346 -2.687099 -. 868843
33.00 -. 564.26 -. 161349 -,997113 -1.476354 -2.595514 -. 881349
33.50 -,58 8 1 -. 894252 -. 980945 -1.442770 -2.50031 -. 894252
34.00 -. 5S 2 -09015(8 -1.9652,2 -1,410520 -2.426992 -. 901568
34.50 -. b9o160 -. 921314 -. 950 61 -1.379536 -2-249369 -,921314

35.00 -. 601091 -. 935506 -. 935506 -1.349754 -2.275763 -*935506
35.50 -. 6055 -. 950162 -. 921314 -1.321113 -2.205901 -. 950162
36.00 -. 61014d -#965302 -,907568 -1.293558 -2.139533 -. 955302

36.50 -. 614681 -. 961945 -. 894252 -1.267035 -2.076430 -. 980Q45
37.00 -. 61V156 -. 997313 -. 881349 -1.241495 -2.016382 -o997113
27.50 -. 6;-4716 -1.013827 -. 868843 -1.216890 -1.959194 -I.013827
38.00 -. 629i44 -1.031111 -. 856720 -1.193178 -1.904689 -1.031111
3A.50 -. 6.35265 -1.048990 -. 844967 -1.170317 -1.852701 -1.048990
39.00 -. 640142 -1.067489 -. 833569 -1.14A268 -1.803079 -1.067489
39.50 -. 646361 -1.046637 -.822514 -1.126495 -1.755681 -1.086637
40.00 -. 6•1•4 -1.106462 -.811769 -1.106462 -1.710379 -1.106462
40.50 -. 6nl5•8 -1.126995 -. 801364 -1.086631 -1.661050 -1.126995
41.00 -. 664306 -1.145268 -. 191267 -1.067489 -1.625583 -I1148268
41.50 -. 610034 -1.110311 -. 781487 -1.048990 -1.585673 -1.170317
42.00 -. 611141 -1.143178 -,/119f5 -1-031111 -1.5478?4 -1.193176

42.50 -. 683650 -1.216890 -,762741 -1.013827 -1.511346 -1.216890

43.00 -. 690(50 -1,241495 -. 1537(6 -. 997113 -1.4763!4 -1.241495
43.50 -. 697651 -1.26t035 -. 745010 -. 980945 -1.442710 -1.267035
44.00 -. 105151 -1.293558 -. 736616 -. 965302 -1.410520 -1.293558
44.50 -. 712r•6 -1*31113 -. 728406 -. 950162 -1.379536 -1.321113
45.00 -.Q10432 -1.349154 -. 720432 -. 935506 -1.349754 -1,349754
45.56 -. 7,2406 -1.379536 -. 712686 -. 921314 -1.321113 -1.379536
46.00 -. 736516 -1.410520 -. 105161 -. 907568 -1.293558 -1.410520
46.50 -. 1,%i 1 -1.442770 -. 697851 -. 894252 -1.261035 -1.442770
47,00 -. 73V716 -1.416354 -. 690750 -. 881349 -1.241495 -1.476354
47.50 -.7bet'1 -1.511346 -.663830 -. 868843 -1.216890 -1.511346
48.00 -. 711V15 -1,5410H4 -. 677147 -. 856720 -1.193178 -1.547824
48.50 -,.,11487 -1 .585A(3 -. 610634 -. 844967 -1.170317 -1.585873
49.01 -. 791?13 -1.625583 -. 664306 -,833560 -1.14d268 -1.625583
49.50 -. 6!1364 -1.6t7050 -. 65;158 -. 822514 -1.126995 -1.667050
50.00 -.,011(89 -1.710379 -. 652184 -. b11789 -1.106462 -1.710379
50.50 -.3?,>14 -1.755681 -. 646381 -. 801384 -1.086637 -1.755681
51.00 -. 633*69 -1.803079 -. 640742 -. 791237 -1.061489 -1.803079
51.)o -. 344)67 -10852701 -. 635265 -. 'W1487 -1.048990 -1,852701
5).00 -. Hsbflo -1.9,4689 -. 629944 -0771975 -1.031111 -1l904689
52.50 -.884b3 -1959194 -. 6,4776 -. 76ý.41 -1.013827 -1.959194
53.00 -. 6,s1Ji9 -2.016382 -. 6197b6 -. 753776 -. 997113 -2.0163H2
53.5,) -. A94252 -2.076430 -. 614816 -. 745070 -. 980945 -2.076430
54.2• -.9018 -2.139533 -. 610148 -. 736416 -. 965302 -2.139533
54.50 -. 921J14 -P2.2)5901 -. 6C5552 -. 724•06 -. 950162 -2.205901
55.00 -. 9ý5.$a6 -2#21ý163 -. 601091 -. 720432 -. 935506 -2.275763

BATTELLE MEMORIAL INSTITUTE - COLUMBUS LABORATORIES

L



A- 51

2 R3 R4  Rs R6  R,

55,50 -. 950162 -2.349369 -. 596760 -. 712686 -,921314 -2.349369
56.00 -. %05J02 -2.426992 -. 592558 -#705161 -. 907568 -2&426992
56.50 -9960%45 -2.508931 -. 588481 -#697851 -. 894252 -2,508931
57.00 -,9YI113 -2.595514 -,584526 -. 690750 -. 881349 -2o595514
57.50 -1.013J27 -2.687099 -. 580691 -. 683850 -. 868843 -29687099
58.00 -1.031111 -2e764081 -. 576973 -. 677147 -. 856720 -2.784081
58.50 -1.04d990 -2.896896 -. 573369 -9670634 -. 844967 -2.886896
59.00 -1.067489 -2.996025 -. 569878 -o664306 -. 833569 -2o996025
59.50 -1.C•6637 -3.112000 -. 556496 -. 658158 -. 822514 -3.112000
60.00 -1.10b'82 -3.235411 -. 563221 -. 652184 -. 811789 -3.235411
60.50 -1.126995 -3.366914 -. 560052 -. 646331 -. 801384 -3.366914

61.00 -1,148?68 -3,501240 -. 556986 -. 640742 -. 791287 -3.507240
61.50 -1.110317 -3.657205 -. 554021 -. 635265 -. 781487 -3.657205
62.00 -1.1193178 -3.817725 -. 551155 -9629944 -,771975 -3.817725
62.50 -I1R16590 -3.09828 -. 5483b8 -. 624776 -. 762741 -3.98982U
63.00 -1.241495 -4.1t4671 -. 545716 -. 619756 -. 753776 -4.174671
63.50 -1.207035 -4.373565 -. 543138 -. 614881 -. 745070 -4.373565
64.U0 -1.293558 -4.587994 -. 540652 -. 610148 -. 730616 -4.587994
64.50 -1.321113 -4.819648 -. 538258 -. 605552 -. 728406 -4,819648
65.00 -1.349154 -5.070459 -. 535953 -. 601091 -. 720432 -5 070459
65.50 -1.319ý36 -5.342642 -. 533736 -. 596760 -. 71Z686 -5.342642
66.00 -1.41020 -5.63t3749 -. 531606 -. 592558 -. 705161 -5.638749
66.50 -1.442110 -5.961732 -. 5?9562 -. 588481 -. 697851 -5.961732
67.00 -1.476354 -6.315026 -,527602 -. 584526 -. 690750 -6.315026
67.50 -1.51L346 -6.702645 -. 525725 -!580691 -. 683850 -6.702645
68.00 -1.541rd4 -7.129309 -. 523930 -. 576973 -. 677147 -7.129309
68.50 -1.5*5d73 -7.600598 -,522216 -. 573369 -. 670634 -7.600598
69.00 -1.625583 -8.123159 -. 520582 -. 569978 -. 664306 -8.123159
69.50 -1.661050 -8.104958 -. 519027 -o566496 -. 658158 -8,704958
70.00 -1.lOJ19 -9.355626 -. 5175t1 -e563221 -. 652184 -9.355626
70,51) -1.7s5sSI -10.046900 -. 516151 -. 560052 -. 646381 -10*086900
71.00 -1.803079 -10.9132;1 -. 514828 -. 556986 -. 640742 -10.913221
71.50 -1.8d•0o1 -11.852544 -. 513580 -. 554021 -. 635265 -11.852544

72.00 -1.901.b89 -12.927451 -. 512408 -. 551155 -. 629944 -12.927451
72.50 -1.9t9194 -14.166519 -. 511310 -. 548388 -. 624776 -14.166719
73.00 -?.0163• 2 -15.60,552 -. 510265 -. 545716 -. 619756 -15.607552
73.50 -2.010430 -11.248864 -. 509334 -. 543138 -. 614881 -17.298864
74.00 -2.139ý'33 -19.306198 -. 508455 -. 540652 -. 610148 -19.306198
74.50 -2.20-lu1 -21-,19341 -. 507649 -. 538258 -. 605552 -21.719341
75.00 -2.(51#53 -24.664524 -. 506914 -. 535953 -. 601091 -24.664524
75.50 -2.3493!9 -26.314771 -. 506250 -. 533736 -. 596760 -28.32477L

76.00 -2.42t97 -32.915525 -. 505657 -. 531606 -1592558 -32.975525
76.50 -2.5ud131 -39.050865 -. 505135 -. 529562 -. 589481 -39.050865
77.00 -2.59.)PI4 -4l.?1i975 -. 504682 -. 527602 -. 584526 -47.275975
77.50 -2,6d1J99 -51.958658 -. 504300 -. 525725 -. 580691 -58.958658
78.00 -2.1•,•61 -I6,1?62 -. 5039b8 -. 523930 -,576973 -7b,718262
78.50 -?.8d6l46 -. 503745 -"522216 -,573364
79.00 -2.9,y5u2 -,503512 -. 520582 -. 569678
79.50
80.00
80.50
81.00 -3.5,0440 -. 503572 -. 514828 -. 556996
81.50 -3.6,i105 -. 503745 -. 513580 -. 554021
A7.0 -3.o11125 -. 503968 -. 512408 -. 551155
87.50 -3.4d6i28 9r.816830 -. 504300 -. 511310 -. 5483S8 97.816830

83.03 -4.1t4011 87.318b23 -. 504662 -. 510S285 -. 545716 87.318523

BATTELLE MEMORIAL INSTITUTE - COLUMBUS LABORATORIES



A-52

R2 R3 R4  Rr. R6  _.

83o50 -4.373n65 80o548842 -. 505135 -. 509334 -. 543138 80.588842

84.00 -4.57094 76.342792 -. 5056t7 -. 508455 -. 540652 76.38279?

84.50 -4.819o48 74.063093 -. 506220 -. 507649 -,538258 74.063093

85o00 -5.0f0'59 73.320189 -. 506914 -. 506914 -. 535953 73o320789

85.50 -5.3420o2 74,063093 -. 507649 -. 506250 -. 533736 74.063093

86.00 -5.636?89 76.312192 -. 508455 -. 505657 -. 531606 76.382792

86.50 -5.901/43 80.5d"842 -. 509334 -. 505135 -. 529562 80.58P842

87.00 -6.315J26 87.3lb5?3 -. 510285 -. 504682 -. 527602 87.318523

87,50 -6.102645 97.$16630 -. 511310 -. 504300 -. 525725 97.816830

88.00 -7.12V309 -. 512408 -. 503988 -. 523930

88.50 -7.600U98 -. 513560 -. 503745 -. 522216

89.00 -8.123159 -. 514128 -. 503572 -. 520582

89.50 -8.74958 -. 516151 -. 503468 -. 519027

90.00
90.50 -10.086600 -. 519027 -o503468 -. 516151

91.00 -10.913221 -. 520562 -. 503572 -0514828

91.50 -11.83?544 -. 522215 -. 503715 -. 513580

92,00 -12.921'•5l -76.718262 -. 523930 --. 503988 -.512408 -76.718262

9?.50 -14.16o119 -58.958658 -. 525725 -. 504300 -. 511310 -58.958658

93.00 -15.63(552 -47.275915 -. 5?1602 -. 504682 -. 510285 -47.27597b

93.50 -17.296dt4 -39.050865 -. 5Z9562 -. 505135 -. 509334 -39.050865

94.00 -19.30o198 -32.915525 -. 531606 -. 50565T -. 506455 -32.975525

94.50 -21.119341 -2.3?4111 -. 533736 -. 506250 -. 50'649 -25.324771

95.00 -24.664524 -24.664524 -. 535953 -. 506P14 -. 506914 -24.664524

95.50 -?8.324111 -21.719341 -. 538258 -. 507649 -. 506250 -21.719341

96.00 -32.915525 -19.306198 -. 540652 -. 508455 -. 505ý.57 -19.30618

96.50 -39. O5Od65 -17.296064 -. 543138 -. 509334 -. 505135 -17,298864

97.00 -47.21b915 -15.b07552 -. 545716 -. 510285 -. 504682 -15.607552

97.50 -5H.9bb5b8 -14.166719 -. 548388 -. 511310 -. 504300 -14.166719
98.0') -76.718?t2 -12.921451 -. 551155 -. 512408 -. 50398A -12.927451

98.5() -11.852544 -. 554021 -. 513580 -. 50J745 -11.852544

99.00 -10.913221 -. •56986 -. 514828 -. 503572 -10.913221

99.50 -10.086900 -. 560052 -. 516151 -. 503468 -10.086900
100.00
100 . 50
101.00 -8.123159 -. 569878 -. 520582 -. 503572 -8.123159

101.50 -7.600598 -. 573369 -. 522216 -. 503745 -7.60059d

102.00 -f.129309 -. 576473 -. 523930 -. 503988 -7.129309

102.5') 97.816630 -6.702645 -. 580691 -. 525725 -. 504300 -6.70b645

103.00 87;31t)23 -6.315026 -.b84526 -. 527602 -. 504604 -b.315026

103.50 80.5ý3d42 -5.961132 -. 398461 -. 529562 -. 50ý135 -5.961732

104.00 76.3?2192 -5.t38749 -. 59255 8  -. 531606 -. 505657 -5.63P749

104.50 74.0'3Q93 -5.342642 -. 5945t60 -. 533736 -. 506250 -5.34F642

105.00 13.3-e069 -5.010459 -. 601091 -. 535453 -. 506914 -5.070459
105.5C 74.0ej093 -4.019648 -. 60S552 -. 534258 -. 50764q -4.FI1%48

106.00 76.3d8f92 -4.511994 -. 610144 -. 540652 -. 508455 -4.587994

106.50 b0.56dd4e -4.3t3565 -. 614861 -. 543136 -. 509334 -4.373565

107.00 7.318'323 -4.174611 -. 619756 -. 545716 -. 5102Y5 -4.174671

107.151 9,1.1bdJO -.3.9)-428 -.624176 -. 543048 -. 511310 -3.98q928
108.03 -j.811725 -. 629944 -. 551155 -. 51?402o -3.817125

l0.50 -3.651205 -. 635265 -. 554021 -. 51J580 -3.657205

109.04) -3.i01240 -. 640742 -. 556q96 -. 514878 -3.507240
109.'ZO -. 366914 -.646381l -.56DC52 -.516151 -3 .30'6'Y4

110.00 -3.2354•1 -. 652164 -. 543721 -. 511551 -3.?35411

I10.51 -3.112000 ".8•V'c -. 5"6"' -. 519027 -3*11200i

111.V00 T e. MM2 INSITUT -. 56078O -. 5UMc5U2 L O.94AO5

BATTELLE MEMORIAL INSTITUTE - COLUMBUS LABORATORIES



A-53

R2 Rs 4  Rs Rr.P1

111,50 -2.886896 -. 670634 -. 573369 -. 522216 -2.886896
112.00 -76.718462 -2.184081 -. 677147 -. 576973 -. 523930 -2.784081
112.50 -•$,93855 -20681099 -. 683850 -. 580691 -. 5257?5 -2.687099
113.00 -47.2159/5 -2,595514 -. 6907T0 -. 584526 -.52f602 -e.595514
113.50 -390,30d65 -2.506931 -. 697851 -*5•8481 -. 529562 -2.508931
114,00 -32.95ýý25 -2.4e6992 -. 705161 -. 592558 -. 531106 -2.426992
114,50 -28.3?4111 -2.349369 -. 712666 -. 596760 -. 533736 -2.349369
115.00 -24.6•45e4 -2.275t63 -. 720432 -. 601091 -. 535953 -2.275763
115.50 -21.71•l41 -2.205901 -. 726406 -. 605552 -. 536258 -2.?05901
116.00 -19.30019d -2.-139533 -9736616 -.610148 -.54C652 -2-139533
116.ýo -17,298664 -2.01b430 -. 745070 -,614881 -. 543136 -2.076430
117.00 -15.6071)52 -2.016382 -. 753776 -. 619756 -. 545716 -2.016382
117.50 -14.166119 -1.95"9194 -. 76?741 -. 624776 -. 548388 -1.959194
ni.00 -12.921451 -1.904689 -. 771915 -. 62g944 -. 551155 -1.904b89
11P*,59 -1l.b8ý'44 -1.ds2101 -. 7814d7 -. 635?65 -. 554021 -1.852701
119.00 -1O.91.221 -1.803079 -. 791287 -. 640742 -. 556986 -i.803079
119.50 -10.0ei)900 -1.1'5581 -,801364 -. 646381 -. 560052 -1.755681
120.00 -9.3T5ý62 -.Ifl)379 -. bi17b9 -. 652184 -0563221 -1,710379
120,50 -6.7049ý8 -1.661050 -.o2?514 -. 658158 -. 566496 -1.667050
121.00 -3.12ij5t9 -1.625583 -*833559 -. 664306 -. 569878 -1.625583
121.50 -7.600n98 -1.",5873 -. a44967 -.670634 -. 573369 -1.585b73
122.00 -7.193C9 -1.541824 -. 856720 -. 677147 -. 576973 -1,547824
122.50 -6.70,io45 -1,511346 -. k68843 -. 683850 -. 580691 -1.511346
123.00 -6.31.)026 -1.476354 -.881349 -.6V0750 -.58%4526 -1.476354
123.50 -5.9o!132 -1.442770 -. 894252 -. 697851 -. 586481 -1.442770
124.09 -5.6jb489 -1.410520 -. 907568 -. 705161 -o59d558 -1.410520
124.50 -5.342642 -1.379536 -. 921314 -. 712686 -. 59t760 -1.379536
125.00 -5.0104159 -1,349754 -. 935506 -. 720432 -. 601091 -1.349754
125.50 -4.61'.48 -1.321113 -.4501b2 -. 728406 -. 605552 -1.321113
126.00 -4.587'0'4 -1.293558 -. 965302 -. 736616 -. 610149 -I.P93558
126.5,l -4.3(3m,65 -1.261035 -. 9130945 -,745070 -. 614881 -1.267035
127.00 -4.174011 -1.241495 -. 997113 -. 753776 -- 619756 -1.°4149z
127.50 -3.9389d2f -1.216890 -1.0138e7 -. 162741 -.624f76 -1.216890
129.09 -3.611te5 -1.193178 -1.031111 -. 1l9tb -. 629944 -1.193178
129.50 -3.bb1205 -1.170317 -1.0"'990 -. 781487 -. 535b265 -1.170311
129.00 -3.507240 -1.148?68 -1.067489 -. 791287 -*!'0472 -1.14F266
129.50 -3,3b6l14 -1.126995 -1.0$6637 -. 801384 -. 6463RI -1.12699b
130.00 -3.23t41i -1.106462 -1.1064t2 -. 811789 -. 65d184 -1.106462
130.51 -3,1±2JO0 -1.006637 -1.126995 -.HR251'. -. 65': -1.086637
131.01) -Z.Yvboe5 -1.06f4b9 -1.14P~265 -.933569 -.b043,1-, -1.067489

131.50 -?.86bdq6 -1*04990 -1.170317 -,844967 -. 670634 -1.04899V
132.00 -. 'N4U81 -1,031111 -1.193178 -. 8t6720 -. 677147 -1.031111

13. ~ -. 6109 -1.0136?f -1.216890 -.M6R843 -.6k83850 -1.013827
133.U0 -2.5iS•14 -. 9'4113 -1.-2414Y5 -. 881349 -. 690750 -. 997113
133.ý0 -?.) o31 -.950 945 -I.67035 -.89425P -. 691851 -,.98094S
134.0,) -. 46 P42 -. 965302 -I1.93558 -. 90756M -. 705161 -. 9A530U
13 4.5 -ý. 34•j9 -. 950162 -1.371113 -. 921314 -. 71?6s6 -.050162
13i.0, -2.ft'tb3 -. 935506 -1.344754 -. 935506 -. 720432 -,9355b

-37..O - 3)')3433 -. 90 155 -1.410520 -. 96(30 -- 73661A -090756h
1.5 .0,.0 -. "ZS2 -1.44?710 -. 940945 -. 745~070 -b45

137.00 -?.01634• -.1131349 -1.4763a4 -. 997113 -. 753776 -.8g!349

1~.' -1.9j4'jO9 -. 855* 20 -1,541R24 -10311 .7197S 1465
j3A.',' -1. flol -.3444961 -1.5A8583 -1.0',9Qo -.78&4P'f -. 8449b1
1.0YV -1.M3JJ14 -. 833569 1,583 -1.067489 -. 7912A7 -. 633569

BATTELLE MEMORIAL INSTITUTE - COLUMBUS LABORATORIES



A-54

139.50 -1.755881 -. 822514 -1.667050 -1.086637 -. 801384 -4822514

140.00 -1.7103V9 -. 811769 -1.710319 -l.106462 -. 811789 -. 811789

140.50 -10661050 -. 801384 -1.755681 -',12699s -. 822514 -. 801384

141.00 -1.b)c~3 -. 191281 -1.803079 -1.148268 -. 83J569 -. 791287

141.50 -1.5d5613 -. 731407 -1.852701 -1.170317 -. 844967 -. 781487

142.00 -1.541624 -. 7T1975 -1.904689 -1.193178 -o856720 -. 771975

142.50 -1.511346 -. 162741 -1.959194 -1.216890 -. 868843 -. 762741

143.00 -1.4/6354 -. 753776 -2.016386 -1.241495 -. 881349 -. 753776

143.50 -1 .44P21I0 -. 145070 -2.076430 -1.267035 -. 894252 -o745070 .

144.01) -1.4101'12 -. 136616 -2.139533 -1.293558 -. 90,569 -. 736616

144.50 -1.3(•'46 -. 726406 -2.205901 -1.321113 -. 921314 -. 728406

145.U0 -1.34ft-4 -. 7e0432 -2.275763 -1.349754 -. 935506 -. 720432

145.50 -1.3?1113 -. 712686 -2.349369 -1.379536 -. 950162 -. 712686
146.00 -1.2?-)3t$ -. 705161 -2.426942 -1.410520 -. 96530? -. 705161

146.50 -1.;!o/035 -. 6 )781 -2.50r931 -1.442770 -. 980945 -. 697851

147.00 -1.2,i1l35 -. 690750 -2.59,314 -1.476354 -. 997113 -. 690750

147.50 -1.21b60 -. 683850 -2.667099 -1.511346 -bcG1 3827 -. 683850

148.00 -1.1i)3176 -. 6t714l -2.184061 -1.547824 -1.001111 -. 677147

14H.50 -1.1l0J17 -. 670634 -e.886196 -1.585R73 -10.(8490 -. 670634

149.00 -i.14'61 -. 664306 -2.996025 -1.625553 -1.06'489 -. 66430b

149.50 -1.1t?6995 .63d158 -3.112000 -1.6b7050 -1.08,637 -. 658158

150.02 -1.10'w66 -. 652184 -3.23b411 -1.710379 -1.10C462 -. 652184

150.50 -1.069.3 -. 645381 -3.366914 -1.755681 -1.12(2995 -. 646381

151.00 -1.06/+l9 -. 640742 -3.507240 -1.803079 -1.148269 -. 640742

151.50 -1.0'.,3 -. 635265 -3.657205 -1.8527c1 -1.170317 -. 635265

152.00 -I.031111 -.:6R9944 -3.917125 -1.904689 -1.193178 -. 629944

152.50 -I.C1.36,2 -. 624776 -3.989428 -1.959194 -1.216890 -. 624776

153.0Q -. 941?13 -. ,1fl~b -•.174611 -2.016382 -1.241495 -. 61975b

:53.511 -. 9'9J45 -.bi4•1 -4.373565 -2.076430 -1.267035 -. 614881

154.00 -.v',3JU -. 610148 -4.5R7994 -2.139533 -1.293559 -. 610146

154.50 -. 9-0i6' -. b0b5,52 -4.819648 -2.20S901 -1.321113 -. 605552

155.00 -. 93t)06 -. 6%1091 -5.070459 -2.275763 -1.34975' -. 601091

155.5- -.9dII14 -. 59b76V -).34?642 -2.341369 -1.379536 -. 596760

156.00 -.0 .3f78 -. 59KI58 -5.638749 -2.426992 -1.410520 -. 59?558

156.50 -.8' e•2 -. 5•34h1 -n.461732 -2.508931 -1.442770 -.58A481

157.00 -.P344J49 -.545?b `).315026 -2.595514 -1.476354 -. 584526

157.5) -.8.)683 -. 5ý0691 -6.10M645 -2.687099 -1.51134o -. 580691

15•.01) - 20 -. 516973 -1.1?930'; -2.184081 -1.54 1`024 -. 57697S

i5q.S, -3'ý~ -. 073369 '1.600596 -2-986996 -1.5obd73 -.573369

1,9.00 . 3 -. 36981b -6.123171 -2.9Y6025 -1.b62!53 -. 569078

159.to -. '~ag1' -. 56•496 -1.70'9lb -3.117000 -1.A61050 -. 566496

160.00 -. ,311i89 -. 563J21 -9.355626 -3.235411 -1.71037q -. 563221

160.51 -. b131. -. 560052 -10.096900 -3.3b6YI4 -1.755681 -. 560054
*.Fjey9 ,'9ivi -10.91.32Z1 -3.507240 -1d.0S079 .*556Y9M8

ti'34021 -jj.k"SP$44 -3.85205 -1.ý2?0 -o554021
16ý oio . i153 -e 9 ?ý 3 4 72 19 4 9 *' 1!

ii'oi5i3i -14.!67193 -4.1984$4~ -1.205494 -. b53aO5

.5160 .. jt -5 I 1), - -1n.60 ;5ý7 -4.174671 -2.0109•? -. 54571b

I f'. U 0 ti ).)3#3 -2.066451441 -5.IN TUE459 -2O U #Z73743 *•

* ~167 t)-ý -. 421632 -~.27!%fl5 -6015i.50 -e.'51 -~70

BATTELLE MEMORIAL INSTITUTE - COLUMMUS LA4ORATORIZ$
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167.50 -*643350 -@52572S -58.958658 -6.702645 -2.687099 -.525725
1614.00 -*67f147 -.523930 -16.718262 -7.129309 -2.7d4091 -.523930

168.50 -.670 .34 -.52?216 -7.600598 -7.886896 -.522216

16Q.00 -.664j96 -.520582 -6.123159 -2.996025 -S06

169.50 -.651ls -.51-0027 -d.704958 -3.1lZC00 -s519027

170.00 -o65eI44 -.511551 -9*355626 -3923t)411 -.517551

171.00 -.64014Z *.51'.828 -1O.913?21 -3.501240 -.514828i

171.b0 -.635e65 -.513580 -llo85?544 -3.651?205 -.513t760

172.00 ~..)4 -.51,-406 -IA.921451 -3."1 7725 -*512406

172.50 -.6?.#.11 -.511310 91.816830 -14.166719 -3.98908?b -.511310

173.00 -.619156 -.510285 47.318523 -15*60755.e -4.174671 -.510285

173.50 -.614ddl -.509334 80.588842 -l7.294S64 -4.37356S -.509334

174.00 -.610148 -.504455 16.3427192 -19.306198 -4.5019Q4 -.l50R45b

174.50 -.60555'2 ..407649 r4.063093 -21-710341 -4.&819648 -.507649

175.00 - 6~)ul -5069114 r3.320789 -24.664SZ4 .5.070459 -.50691'

175.50 -.59tIbO -.50650 74.063093 -ieb.324771 -5.342642 -.506250

176.00 -.592s55 -.b056tý7 76.382712 -12.975s525 -5.6.36149 -.505#)57

176.b0 -.5684d', -.50,5135 80. 5 86942 -39.05013A', -5.961732 -.5o53135

177.00 -.5d45)ý.6 -.5046J32 81.318523 -47.275975 -6.315026 -.5046bld

177.50 -.5,30YI1 -.504300 97.816830 -504.95A65" -6.70?6&5 -.504300

178.00 -.516913 -.503968 -76.718262 -T-129.309 -.50398tk

1711,bQ -.503369 . -.50374!) -7.600598 -534

179.00 -.56406 -.503572 -s.12.3159 -950357e

1,790603 -.566*96 -.:503468 -A. 704458 .50346d

180.00

GATT9LLlE MOMORAL INSTITUTIE - COLUNSUS LABORATORIg3
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R3 ,R 7  R4

* Re

0.0m 3.0m 6.0•W 9.00W R.0AW 1.0W 13.0

ASPECT ANGLE. OEGREE6(XIO 1)

FIGURE A-6. DIFFRACTION COEFFICIEINTS
( 12 do&, n w I + ./r,

S- -o. CO&85O)

lA1'TgL.E MiMONuAL INSYiTUTE[- C0@LUlIuS LAIONAtORIa[S



A-57

TABLE A-7. DIFFRACTION COEFFICIENTS
(a = 12 deg, n = I + a/TT, R, = 0.504850)

R2 _aR Rs R6  _-

-.5,13340 -. 526793 -(O.3084,9 -o526793

1.00 -. 1?121(32 -. 5286319 -t.'954Ys7 -. 52bA39
"-.5395b7 -6,.631336 -92.88420 -. 530561

2109 -.513,3149 -. 532503 -5.3352(0 -51.2?.223 93.812316 -. 53257e

-.5 .-. ) Itj 1 -. 5346 13 -5.063329 -52.019710 78.973255 -,534673

5. 1 - u51) (19 -. 53.,H';3 -4.612903 -41.937610 69.447115 -. 536"353
3.5,) -. 5! '#4 1 -. 539l1;0 -4.5817.32 -34.615$78) 3.01?135 -,5320 ?
4.00 -. 51 3o'17 -. t41/ 4 -4 .3679L,2 -29.?31603 58.5v9809 -.541 1474

.5 -.0o6' -. 5i4391 -4..169548 -25.463411 55.524167 -. 543916

5.00 -. Silm97 -. t)46452 -3.9853i5 -22-781961 53.535176 -. 546452
ý .50) -. 1U -. 54€901(8 -3.81.38&q -1ý.697425 52.401!Db46 -654007t'

6.00 - (5)9(U6 -. 591799 -3.6539?2 -b0534914 5253534 -,7

6.5'9 -,9'J U1 -. 554615 -3.50499 -i5."000"9 52.408546 -. 554615
7.00 -,5'6d Ld -.5575s 8 -3.364AI1 -14.301 762 5 3.53t176 -. 55752d
7.50 -. '3?7o?4 -.. )60540 -3.P33677 -13.121514 55.524167 -. 56054C

P.01 -. ,,0'040 -. 563654 -3.111006 -11.917170 5b.5SO980q -. 563654

P..- -.- )-. e 6 566i3 T0 -•,995344 -10 .9,6'5d 63.012135 -. 566'87u
9.00 -. 50)0 U -. 570192 -ý.186903 -10.1140!04 69.44(115 -. 570192

9.50 -. 50570' -. 573621 -2.NH4548 -9-312516 16.973355 -,573621

,0 -. 550339 -. 57(1i9 -2. 68800 -3.713P47 93.81231S -. 577159

I0,*:0 - L 5!57 -. 580b09 -2.5968-23 -0.]26337 -,58W9

1!.00 4-.5'14573 -2.5S!623 -7.599760 -. 584573

I.. I -,504'50 -. 592455 -?.351731 -6.697221 -,59?455

12."o -.5Q4'i-'4 -.5146973 -2.278456 -6.30A464 ".59657$
i3.00 -.s0'+9 57 -. 600825 "f.200583 -5#954551 4,500 7
13.5fl .,)•01 -.L052.1 -e.142764 --5.631336 -92-988420 -6052.01
14.00 0 -, 39 -. 609107 -2.079931 -5.3i 21C -67.Z97223 -. ,0P707

14.5) -"5, JO4 -. 614348 -2.020113 -5.0632 9 -. 2.019710 .151431.
15.00 - 501)681 -. 61412f -1.963i36 -4.•17903 -41.93f610 -. 619127
15 . to - .'3t,5 2o3 -. '624046 -I .9089 -- °-53173? -34.,15786 -. f 494

16.00 -. ,,0110 -. 629110 -1.857C2.2 - e).7452 -29.537603 -,fpI 0
10.50 -,50 24 -. 634323 -I .075 6 -4.164S43 -25.48J4•i11

17.00 -,sus2 7 -.6 3966 -1.76032i -3,965"y13 -22.26!961 63q H
17.50 -f)0'5 ? 0 9-1 45709 "1,751=6 - ý,3 13 12' - 1 Q. 9 14W5 -, 4ý?.O•t

,, -.15 91 -. 04 195 -3 6.3912 -17.572917
-,100"V- -. 55738 -1.630605 -3 .5 -15. OC.C 00 -,65",738

19,01 -,)~ 9[ 1 . oI S - I .5 9 1o)01 -3. 3 6 4417 -14.301 iA -P6 T~

l9.6r) -.,51'0! -. 6(:,'4o -1 .5 3 0 i7 - 3.233a7 f -13.C21514 -6('9 46

20.). -,SL) 4 -. 'ls 13 -1 .41 64O -2.)'300 -! q75 5-)

21,D no[J [ -b)D~ •• 3 -;?. 7.445'14* -9.372'51t ,,q• •

2. -. 5' I -. '102 104 -1 .J i b -J.1'"itXb -'4.713•,7 -. 70?70"i

'1) 0 003a ..3 55311 -. 54'4.3 -i. 1 P-3317 -,

?4 U• . 4. 0.-1 ?7 1l(,43 ?4 - 1 •77 ")4,' -e ;.3t 10 _52 1 -t'.56%j , -.e'. l

?4.5) -.42•t'k -. ,.615/4 - .? 7243 -e.e 745% -,.3044"A9 -. 7,,7 .
5. .. -. N'. 1 6,' - .659 -1 0'3 -5955 7 -N 1

DAT.,LE.MEMO3R IAL -[,.5TUTE -11L U r --S I . %;In IS

GATTaLLE MEMORIAL INST;TUT - COLUMBUS LABORATORIES
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Re R3 R4  R r

27.50 -. 5391R0 -. 796575 -1,112268 -1,909829 -4.581732 -. 796575
2s.00 -.541,414 -. 605709 -1.09?440 -1d.570?2 -4.36IH52 -,806709

2A.3'n -..ý3918 -. 817150 -1.o73247 -1.807566 -4.169548 -. 817150
29.00 -.134o~2 -ae;?7V90 -1.054719 -10560321 -3.985315 -*82790ý
29.59 -. 54901d -. .3999 -1.036389 -1.715158 -3.813829 -. 838999
30.00 -. 850430 -1.019591 -1.671956 -3.653922 -. 650430
3C.50 -. 55,'515 -.6)Z',16 -1.0028b1 -1.630605 -3.504559 -. 862216
31.00 -.t5(52'A -. 614370 -. 986616 -1.591001 -3.364817 -. 874370
31.5, -. 8*6906 -. 971012 -1.553047 -3.233877 -. A86906
32.00 -.h99838 -. 955851 -1.51A655 -3.11A006 -. 899838
3?.ýO -. 5tloloO -. 913162 -.94117'1 -10461*740 -2.995544 -. 9131V2
3ý.00 -. 5310142 -. 9?69'34 -. 926954 -1.448225 -2.A8B903 -. 926954
33.50 -. 573'21 -.941171 -. 913162 -1.416036 -?.784548 -. 941171
34.00 -. 5 I0 9 -.D95b51 -.89983i -1.3s5106 -2.688000 -. 955851
34.5- -. t0O"J9 -.'471012 -. Hm690b -1.355371 -2.59b823 -. 971012

3S.0) -. 5 t)1W3 -. 9P66fb -. 874310 -1.326772 -2.510623 -. 996676
35.0 -.. i?4b45 -1.002861 -.86R216 -1.299252 -2.429041 -1.002861

-AI) -592 +.5 -L.Q19591 -. 85043U -1-212759 -2.351*151 -1.019591

36.50 -. '9t3I8 -1. 3'839 -. 838999 -1.247243 -2.78456 -1.036889
37.00 -. n9QF -i.0i4779 -. 827909 -1.222659 -2.2088A3 -1.054779
37.5f -.6T5eo.1 -1.0tJ?67 -. ;A 17 0 -1.198962 -2.1427e4 -1.073287
38.00 -. 6!1dU? -1.04?440 -. J06709 -1.176112 -2.079931 -1.092440
39.b)( -. 61h4•j~ -1.l1l2ud -. 796575 -1.154070 -2.020113 -1.112268
39.00 -. 6;912! -1.132800 -. 786739 -1.132800 -1.9b3138 -1.132800
39.50 -. 6?404 -1.114010 -. 777189 -1.112?8s -1.908829 -1.154070
40.10 -.629110 -1.116112 -. 761917 -1.09.440 -1.851022 -1.176112
40.t0 -. 6.4323 -i.989o)2 -.75891? -1.0732R7 -1.807566 -1.19896e
41.20 -. 6oed -I.Z226:19 -. 73016d -1.054779 -1.760321 -1.222659
41.,0 -. o5e0t) -I.•4 1243 -. 74 1 74 -1.036899 -1.715158 -1.2472434?.fJ) - 1..6;l59 -. 7334•4 -. 01gS5l -. 671956 -1.272759

4?. -.5')311 -1. d?*32 -. 72540b -1.002'561 -1.630605 -1.299252
43.00 -. e u-5 -1.37 72 -. 717621 -. 98647si -1.591001 -1.326772
4.4.) -. •Pl4 -1.315371 -. 71006b -. 971012 -1.553047 -1.355371
44.b') -. 6f51i1 -1.Jj5i10 -. 70V77j -. 9559$51 -1.516655 -1.385101
4-..o -,6v,1 -1.416,1.jh -. 69i561 -. 941171 -1.481740 -1.41603b
45. -. 6() -19 1. 4 025 -. 684619 -. 926454 -1.448225 -1.448225
4:; -.SI ý 1 -1.4614v -. 681913 -. 911182 -1.416036 -1.481740
4'ý -. 7oe o. -1.5161,43 -. b15311 -. 899.'3M -1.385106 -1.516655

.-i -•.35J04 -. h&4I6 -.. 8W''q0 -1.355371 -1.553041
4-.71lb~ -1..'11O21 -. 66?7.5 -. 474370 -1.32b772 -1.591001

47 J. e~.8 fi'JSU~5 -.6567304 -.0'62218 -1.R9925;? -1.630605

-. 14 )14' -1.71i511A -.. 5 20 j -436Y9q -1.;."41243 -1.715158

4'.k ."h8''...46e3 -.917150 -1.198962 -1.8407566
59.0 "[ 0-ý 1" -. 6;9110 -. V16709 -1.116112 -. 1.8570Ze

BATTEL E 4 -2O.0I -.N796575 -1C. 1$4070 -1 .909e29

I./0t) -?'. -Yo 1 7.d.- -. IT1441 -1.1122'4i -e.020113
-. ,> -. 114,3 1 -.t,'10 7 -.7ý7417 I1. 0q424 l -Z.079931

-. *$609 -. 241J -. 7541Z0~ 1~ 3jes -2. 208883

".":j ~ V' 16 -.. 416 1$ 3 0ý 6 g Q' -2.27P'4456

-.-**N -. Jl' -2. i-0'~ /-'-.'1 -.723,2 I-~ 1 1 1 t 16 -2,3 1751

VATrELLE MEMORIAL INSTITUTC - COLUNSUS LAOORATORIES



A-59

R2RaR R5 P-7_

55.5G -. b,..,i06 -2.596823 -. 580809 -. 710056 -. 971012 -2.596823
56.00 -. 899d38 -2.,68000 -,5771b9 -. 702704 -,95t'851 -2.688000
56.50 -. L413i'2 -2.'18454d -. 5736e1 -. 695961 -. 941171 -2.78454b
57.00 -. 4e69!4 -8. 'P6903 -. 570192 - Is809 -V945954 -2,886903
57.50 -. 941171 -2.995544 -. 566870 -',S61873 -. 913182 -29995544

5f.00 -,9556!)l -3.111006 -. 563654 -. 675317 -. 899838 -3.111006
5H.50 -.9(1012 -.3.,2.3q7F -. 560540 -. 668946 -. 886906 -3.233877

59.00 -. 9865fb -3.364811 -. 557528 -. 66?755 -. 874370 -3.364817
59.50 -1.00,261 -3.S04559 -. 554615 -. 656736 -. 862216 -3.504559
60.00 -I.01.9L91 -3.653922 -. 551799 -.950991 -. 850430 -3.653922
60.b0 -1.03bds9 -3.813829 -. 549078 -. 645209 -. 83SY99 -3.813829
61.00 -1.054(19 -3.983315 -. 546432 -. 639688 -. 821909 -3.985315
61.50 -1.0Y3eb7 -4.16)548 -. 543918 -. 634323 -. 817150 -4.169548
6P.00 -1.092440 -4.361852 -. 541414 -. 629110 -. 806709 -4.367852
62.50 -1.112e68 -4.581132 -. 539120 -. 624046 -. 79b575 -4.5F1732
63.00 -1.iJ2do0 -4.812903 -. 536853 -. 619127 -. 78b739 -4.812903
63.50 -1.l1u41J -5.063329 -. 534613 -. 614348 -. 777189 -5.063329
64.O0 -I.I15[12 -5.335210 -. 53P578 -. 609707 -. 761917 -5.335270
64.50 -1.198•62 -S.631336 -. 530567 -. 605201 -. 75H912 -5.631336
65.00 -1.?22059 -5.95451 -. 528639 -. 600825 -. 750160 -t.954557
65.50 -1.244;'3 -6.308469 -. 526 7 9 3 -. 596578 -. 741674 -6.308669
66.00 -1.272159 -6.69(221 -. 525027 -. 592455 -. 733424 -6.697221
66.50 -1.299;52 -r.125711 -. 523340 -. *58454 -. 7?5408 -7.125711

67.00 -1.32) (12 -?.5910 7 -. 521732 -. 584573 -. 7176?1 -7.599760
67.50 -1. 353(1 -H.12633( -. 520202 -. 5'30809 -. 710056 -8.126337

68.00 -1.3.P5106 -A.113H47 -. 5 77159 -. 702704 -8.713947

68.50 -1.416036 -4.37251h -. 517371 -. 513021 -. 695561 -q. 3 7251b
69.00 -1.4412?-5 -10.114904 -. S16069 -. 51019e -. 688619 -10.114904
6i.50 -1.481140 -10.956598 -.5144L1 -. 566970 -.681873 -10.956598
70.00 -1.516655 -l1.911170 -. 5136-7 -. 563654 -. 67b317 -11.917170
70.50 -1.5a3947 -13.021514 -. 512606 -. 560540 -. 668946 -13.021514
71.00 -1.591001 -14.301162 -. 511597 -. 557528 -. 662755 -14.301762
71.50 -1.630)05 -.11.800019 -. 510661 -. 554615 -. 65673M -15.800089
77.01. -1.671.)6 -17.51291? -. 509796 -. 551799 -. 65U891 -1(.57291?
72.50 -1.715158 -190.91425 -. 509001 -. 549078 -. 645209 -19.6974?2
73.00 -1.703j21 -2o.281961 -. 508218 -. 546452 -. 639688 -22.281961

73.50 -1.801.66 -21.413411 -. 507624 -. 543918 -. 6343R3 -25.4M3411
74.00 T].8b'J22 -29.531603 -. 541474 -. 629110 -2q.537603
74.50 -1.90)429 -34..153.1 -. 506526 -. 539120 -. ',2,446 -34.815786
75.00 -l.9bJ13A -41.937510 -. 506031 -. 536453 -. 619127 -41.937610
75.50 -?.0oJi13 -5?.019(10 -. 50.704 -. 534673 -. 61434A -52.01Q71u
76.00 -2.019931 -67.2'7223 -. 5093'7 -. 532S76 -. 609707 -61.297223
76,50 -2.142f4 -q2.9A8420 -. 50sl57 -. 530567 -. 605201 -92.988420

77.00 -?.20)"h•3 -. 5I14947 -. 52;534 -. h00875
77.50 -2.2HW56 -. 5048.14 -. 526793 -. 59657S
79.00
78.5')

79.0o -2.510ie3 -. 5n4947 -. 52113P -#584573

'10.0, -2.6 uv0 93,81231R -. 5057]9? -. 519149 -. 57(159 93.L12318

q850 -?.7'$"5'3 78.973395 -. 5057J4 -. 511371 -. 573671 7P.973355
810. -on'.)U ".4.%4r1[5 -1. .S ')04 -. 514069 -. S70IQ2 69.44711b

0%)a,0 -63 0j4 0 1! 1 3ý .0, 4 -. n14441 -. 5fi(ld70 t3.012135

AP. 0 -3.eJ34I SS.P|1)I -. 5k)1624 ".517416 -. 56U0540 55.524167
83. J -3.3,4d17 53. .45I16 -. 50sI;) -. 5e1)57 -*, 5 i525 53.5s5176

BATTELLE MEMORIAL INSTITUTE - COLUMUUS LABORATORIES



A-60

R2R R4  Rs a

83.50 -3.504559 5?.408546 -. 509001 -m510661 -0554615 52.408546
84.00 -3.653922 52.0403434 -. 909796 -. 509796 -. 551799 52.043434
84.50 -3.8 1id29 52.408546 -. 51,)651 -. 509001 -. 549078 52.40854b
85.00 -3.905315 53.535176 -. 511597 -,508278 -. 546452 53.535176

85.50 -4.169b54 55-524•161 -. 512606 -. 507624 -. 543918 55.524167
86.00 -4,3t1052 50.569609 -,t5136df -. 507040 -. 541474 5b.569809

86.50 -4.5d1f32 63.012135 -. 514841 -. 506526 -. 53V120 639012135
87.00 -4.j1?V03 69.4t1115 -. 516069 -#506031 -. 536853 69,44711b
87.50 -5.0033.9 t8.9 3355 -. 517371 -. 505704 -. 534673 78.973355
8A.00 -5.335e70 q3.812313 -. 518749 -. 505397 -. 532578 93.812318
88.50 -9.631336 -. 520202 -. 505157 -. 530567
89.00 -5.954t5t -. 5217J2 -. 504987 -. 528639
89.50 -6.300469 -. 523340 -. 5U4.84 -. 526793
90.00
90.50 -1.15111 -. 5P6793 -. 504884 -. 523340
91.00 -7.549160 -. 528639 -. 50498' -. 521732
91.!' a -8.126337 -92.98d420 -. 530567 -. 505157 -. 520202 -92.988420
92.0•) -8..713d47 -67.297223 -. 5325t6 -. 505397 -. 518749 -67.297223

92.50 -9.31Z516 -52.019710 -. 534613 -. 505704 -. 517371 -52.019710
93.00 -10.114i04 -41.93t610 -.53b853 -. 506081 -. 516069 -41.937610
93.50 -10.956598 -34.8157H6 -. 539120 -. 506526 -. 514841 -34.815786

94.00 -11.911170 -29.537603 -. 541474 -. 507040 -. 513687 -29.537603
94.50 -13.0?I2114 -25.483411 -. 543918 -. 507624 -. 512606 -25.483411

95.00 -14.301t62 -22.211961 -. 546452 -*508278 -. 511597 -22.281961
95.51) -15.80o039 -19.691425 -. 549078 -. 509001 -. 510661 -19.697425
96.00 -17.512V17 -17.512911 -. 551799 -. 509796 -. 509796 -17.572917
96.50 -19.691425 -15.R00089 -. 554615 -. 510661 -. 509001 -15.800089

97.00 -22.2•1•1 -14.301762 -. 5575?8 -. 511597 -. 508278 -14.301762
97.50 -25.483411 -13.021514 -. 560540 -. 512606 -. 5076?4 -13.021514

98.00 -29.531b)3 -11.917170 -. 563654 -. 513687 -. 507040 -11.917170
9R.50 -34.-8ibl6 -10.956598 -. 566870 -. 514841 -. 506526 -10.956598
99.00 -41.937o10 -10.114904 -. 570192 -. 516069 -. 506081 -10.114904

99.b0 -b2.019OlO -9.37251b -. 573621 -. 517371 -. 505704 -9.372516
100.00 -67.29tee3 -8.113541 -. 5771M9 -. 518749 -. 505397 -8.713847
100.50 -92.9868e0 -8.126337 -. 580809 -. 520202 -. 505157 -8.126337
101.00 -1.599760 -. 584513 -. 521732 -. 504987 -7.599760
101.10 -1.125ll -. 588454 -. 523340 -. 504884 -7.125711
102.00
102.50

103.00 -5.954557 -. 600825 -. 528639 -. 504987 -5.954557

103.50 -5.631336 -. 605201 -. 530567 -. 505157 -5.631336
104.00 93.812318 -5.335210 -. 609t01 -. 537578 -. 505397 -5.335270
104.50 78.9.73355 -5.063329 -. 614348 -. 534673 -. 505704 -5.063329
105.00 69.441115 -4.812903 -. 619127 -. 536953 -. 506081 -4.812903
105.50 63.012145 -4.581732 -. 624046 -. 539120 -. 506526 -4.581732

106.00 tI).5,id09 -4.361852 -. 6P9110 -. 541474 -. 501040 -4.36785a

106.50 55.5e41l7 -4.169548 -. 634323 -. 343918 -. 507624 -4.169548
107.00 53.53S1iM -3.9di315 -. 6396dd -. 546452 -. 508278 -3.985315
IC7.50 5?.4."6 -3.iJd329 -. 645209 -. 549018 -. 50001 -3.813829
108.00 52.0.i344 -3.653922 -0650891 -. 551799 -. 509796 -3.653922
108.50 52.40'3.46 -3.504559 -. 656738 -. 554615 -. 510661 -3.504559

109.00 51.5.3176 -3.364811 -. 662755 -. 557552 -. 511597 -3.364811

1(M .5,) 5%.524167 -3.23J877 -. 66,4946 -. 560540 -. !1I606 -3.233871
110.0') 58.5t9dU9 -3.111000 -. 675317 -. 5b3654 -. 513687 -3.1'1006

110.5') 6 3.)()II5 -2.99n944 -. 681873 -. 566170 -. 514941 -2.99554.
111.0') 59.440115 -2.dKf9t0J -. 6AM619 -. 5701Q2 -. 51b069 -2.886901
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111.50 78,913355 -Z.784548 -. 695561 -9573621 -. 517371 -2.784548
112.0o 93.812318 -2.688000 -.702704 -.577159 -. s518749 -2.6o8000
112.50 -2.546623 -. 710056 -. 580309 -,520202 -2,596823
113,00 -P.510623 -. 717621 -. 584573 -. 521732 -2.510623

113.50 -2.429041 -. 725408 -. 588454 -. 523340 -2.429041
114.00 -2.351751 -. 733424 -,592455 -. 525027 -2,351751

114.50 -2.27845o -. r41674 -. 596578 -. 526793 -2.278456
115.00 -2.208833 -. 750168 -. 600825 -. 528639 -2.208883
115.50 -92.988420 -2.142784 -.75891? -. 605201 -. 530567 -2.142784

116.00 -67.297223 -2.071931 -. 767917 -. 609707 -. 532578 -2.079931
116.50 -52.019110 -2.020113 -. 777189 -. 614348 -. 534673 -2,020113
117.00 -41.931610 -1.963138 -. 786739 -. 619127 -,536853 -1,963138
117.50 -34.815186 -14908829 -. 796575 -. 524046 -. 539120 -1.908829
118,00 -29.537603 -1.857022 -. hO0609 -. 629110 -.541474 -1.857022

118.50 -25.433411 -1.807566 -. 817150 -. 634323 -. 543918 -1,807566
119.00 -?2.241•01 -1.160321 -. 127909 -. 63968H -. 546452 -1.760321
119.50 -19.647425 -1.71515U -. 838999 -. 645209 -. 549078 -1.715158
120.00 -17.517;17 -1,611956 -. 850430 -. 650891 -. 551799 -1.671956

120.30 -15,800069 -1,030605 -. 62216 -,656738 -. 554615 -1.630605
121,00 -14.301162 -1.591001 -. 874310 -. 662755 -. 557528 -1.591001
121.50 -13.021514 -1.55304r -. 886906 -. 668946 -. 560540 -1.553047
122,00 -119911110 -1.516655 -. 899838 -,675317 -. 563b54 -1.516655

122.50 -10,956598 -1.481740 -. 913182 -. 681873 -. 566870 -1.481740
123.00 -10.114904 -1.446225 -. 926954 -. 688619 -. 570192 -1.448225
123.50 -9.312516 -1.416030 -. 941111 -. 695561 -. 573621 -1.416036

124,00 -8.71JH41 -1.385106 -. 955851 -. 702704 -,577159 -1.385106
124.50 -8.12oJ37 -1.3i5371 -. 971012 -. 710056 -. 580809 -1.355371
125.00 -1.599•60 -1.326772 -. 986676 -. 717621 -. 584573 -1.326772

125.50 -7.125111 -1-299252 -1.002861 -. 72540,A -. 588454 -1.299252
126.00 -6.61t221 -1.272r59 -1.019591 -. 733424 -. 592455 -1.272759

126.50 -6.3083+b9 -1.241243 -1.0368b9 -. 741674 -. 596579 -1.247243
127.00 -5.954557 -1.222659 -1.054779 -. 750168 -. 600825 -1.222659
127.50 -5.631336 -1.196962 -1.073287 -. 758912 -,605201 -1.198962

128.00 -5.33210 -1.176112 -1.092440 -. 767917 -. 609707 -1.176112

128.50 -5.063329 -1.154070 -1.112268 -. 777189 -. 614348 -1.154070
129.00 -4.812903 -1.132800 -1.132800 -. 7b6739 -. 619127 -1.132800
129.60 -4.5'Wf32 -1.112268 -1.54070 -. 7V6575 -9624046 -1.112268

130.00 -4.361852 -1.092440 -1.176112 -. 806709 -. 629110 -1.092440
130.50 -4.169548 -1.0f3287 -1.198962 -. 817150 -o634323 -1.073287

131.0') -3.96t315 -1.0Li4779 -1.222659 -. 927909 -. 639688 -1.054779

131.50 -3.413"29 -1.036889 -1,241243 -. 838999 -. 645209 -1.036889
137.00 -3.b63922 -1.019591 -1.272759 -. 850430 -. 650U41 -1,019591
132.50 -3.51)4559 -1.002961 -1.P99252 -,86Z216 -. 650739 -1o002e61

133.00 -3.364B17 -. 986676 -1.326772 -. 874370 -. 66?755 -o986676
133.50 -3.2311tr -.9l1O01 -1.355311 -. 886906 -.66t946 -. 971012
134,00 -3.111v06 -. 955851 -1.335106 -. 899338 -. 675317 -,955851
134.50 -P.995544 -. 941171 -1.4!3046 -0913182 -. 681873 -. 941171
135.00 -R.830903 -.42b954 -1.44A225 -o926954 -,68b619 -. 926954

135.50 -@,.18034 -. 91.3182 -1.4A1740 -. 41171 -. 695561 -091318e

136,00 -2,688000 -. 099838 -1.516655 -,955951 -. 702704 -. b99838
136.b0 -P.546d23 -. 88090b -1.553047 -. 971012 -. 710056 -. 886906
137.00 -2.5100?3 .. 814310 -1.591001 -. 986676 -,717621 -,874370

137.')!) -. 429041 -,86P216 -1.630605 -1.002861 -. 725408 -,86221b
138.00 -2.31/D1 -. 5,')430 -1.671956 -1.019591 -. 733424 -,850430

138.5o -?.2h34)56 -. 8389) 9 -1.715158 -1.036fig9 -. 741674 -. 838999
139.00 -2.20,W43 -.821409 -1.760321 -1,054779 -. 750160 -. 827909
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* j R4  R_ Re R7

139,50 -2.144784 -. 81T150 -1.807566 -1.073287 -. 758912 -. 817150
140.00 -2.019931 -. 806709 -1.857022 -1.092440 -. 767917 -. 806709

140.50 -2.020113 -. 796575 -1.908829 -1.112268 -. 777189 -. 796575

141.00 -1.9t)3138 -. 780739 -1.963138 -1.132800 -. 786739 -. 786739

141.So -1.908de9 -. 717189 -?.020113 -1.154070 -. 796575 -. 777189

142.00 -l.t5/022 -,767911 -2.079931 -1.176112 -. 806709 -. 767911

142.50 -1.60T:66 -. 753912 -2.1427d4 -1.198962 -. 817150 -. 758912

143.U0 -I.tboj' l -. 150168 - .208883 -1.222659 -. 827909 -. 750168
143.50 -1.715tIS -. 141674 -2.278456 -1.247243 -. 838999 -. 741674

144.00 -1.6119>6 -. 733424 -2.3517'I -1.272759 -. 850430 -. 733424
144.50 -1.630605 -. 725408 -.2.429041 -1.299252 -. 862216 -. 725408
145.00 -1.591001 -. 717621 -2.510623 -1.326772 -. 874370 -. 717621
145.50 -1.55J047 -. 1I0056 -2.596823 -1.355371 -. 886906 -. 710056
146.00 -1.516o55 -. 70270b -2.588000 -1.385106 -. 899838 -. 702704
146.50 -1.481740 -. 695561 -2.784548 -1.416036 -. 913182 -. 695561
147.00 -1.448225 -. 6886i9 -2.886903 -1.448225 -. 926954 -. 688619
147.50 -1.4lbJ36 -. 6811Y3 -2.995544 -1.481740 -. 941171 -. 681873

148.00 -1.335106 -. 61b31 -. 3.111006 -1.516655 -. 955851 -. 675317

148.50 -1.355311 -. 668946 -3.233671 -1.553047 -. 971012 -.669946

149.00 -1.326112 -. 66'55 -3.36481Y -1.591001 -. 986676 -. 662755
149.50 -1.2995?-5 -. 656738 -3.b045:9 -1.630605 -1.002861 -. 656738

150.00 -1.21,759 -. 650891 -3.653922 -1.671956 -1.019591 -. 650891

150.50 -1.241243 -. ý.4209 -3.813829 -1.715158 -1.036889 -. 645209
151.00 -i.222(59 -. 39668 -3.985315 -1.760321 -1.054779 -. 639688
151.50 -1.196162 -. 634.323 -4.169548 -1.807566 -1.073287 -. 634323
152.00 -1.11o0'2 -. 6291I0 -4.3618b2 -1.857022 -1.092440 -. 629110

152.50 -I.15:.0i0 -. 624046 -4.b81732 -1.908829 -1112268 -. 624046

153.00 -1.13Jdo0 -. 619127 -4.412903 -1.963138 -1.132800 -. 619127
153.50 - '.I1,:68 -. 614348 -5.063329 -2.020113 -1.154070 -. 61434b
154.00 -1.09?440 -. 609701 -t.335270 -?.079931 -1.176112 -. 609707
154.50 -1.07.e87 -. 605201 -b.631336 -2.142184 -1.198962 -. 605201
155.00 -1.054179 -. 600825 -5.954557 -2.208883 -1.222659 -. 600825
155.50 -!.036d$) -. 596518 -6.30A469 -2.278456 -1.247243 -. 596578

156.00 -1.019)91 -. 5)P455 -0.697221 -2.351751 -1.272759 -. 59245b

156.50 -i.o0udol -. 508454 -1.125711 -2.429041 -1.299252 -. 588454

157.00 -. 91b676 -. 584573 -f.599760 -2.510623 -1.326772 -. 584573

157.50 -. 9tI01? -. 5)0809 -8.126337 -2.596823 -1.355371 -. 580809

15s.00 -.9!8b 1 -.5 1159 -.6113847 -2.#88000 -1.38W106 -. 577159
158.5o -. 94111t -. 573621 -9.372316 -2.784548 -1.416036 -. 573621
159.30 -.9e.!al4 -. 570192 -10.114904 -2.886903 -1.448225 -. 570192

159.50 -. 913i42 -. 566870 -10.956598 -2.995544 -1.481740 -. 566870
16.)O0 -.d499.36 -. 563654 -11.917170 -3.111006 -1.516655 -. 563654
160.50 -.8036906 -. 560540 -13.021514 -3.233877 -1.553047 -. 560540
161.00 -. 814310 -. 551528 -14.301762 -3.364517 -1.591001 -. 557526
161.50 -.8be416 -. 554oIs -1b.800089 -3.504559 -1.630615 -. 554615

162.00 -.4n0430 -. 551799 -1f.572917 -3.653922 -1.671956 -. 5b1799
16?.$() -. 4 33A999 -. 5491flt -19.k97425 -3.8131P9 -1.715158 -. 549078
163.0n -. k?(19 -. 14b452 -22.281961 -3.465315 -1.760321 -. 546452
163.5') -.817150 -. 54391d -P5.4A3411 -4.16949 -1 .0 1596 -. 543918
164.00) -. 86hf09 -. 541474 -29.537603 -4.367852 -1.8570?2 -. 541474
164.5S1 -. 79b!15 -. 334120 -34.415776 -4.581132 -1.90H829 -. 539120
165.00 -.7,j6 39 -. 53h853 -41.937610 -4.812903 -1.963138 -. 536853
165.50 -. 77III9 -.134613 -52.019710 -5.06332Y -2.02Ui13 -. 534673
I((.O -. 701911 -. 53e578 -61.2972e3 -5.334270 -?.079931 -. 532578

14.5') -. 716412 -. 530567 -'9.9804a0 -5.631336 -?.14?784 -. 530567
167.00 -. ,Qolh8 -. 525639 -t.954557 -o.20k8i3 -. 528639
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167.50 -,741614 -. 526793 -6.308469 -2.278456 -. 526793
168.00 -. 7J3342 -. 525027 -6.697221 -2.351751 -. 525027
168650 -. 725408 -. 523340 -T.125711 -2.429041 -9523340
169,00 -. 7111i'! -,521732 -7.599760 -2.510623 -o521732
169.50 -.710056 -. 520202 -6,126337 -2.596823 -. 52020Z
170.00 -. 704I04 -. 518749 93.812318 -S.713847 -2.688000 -. 518749
170.50 -. 69'31l -. 51731l 78.973355 -9.372516 -2.784548 -. 517371
171.00 -. 683Jb19 -. 516069 69.447115 -10.114904 -2.886903 -9516069
171.50 -. 6dld/3 -.514641 63.012135 -10.956598 -2,995544 -. 514841
172.00 -. 615J17 -. 513687 58.569809 -11.917170 -3.111006 -. 513687
172.50 -.66"94b -. 512606 55.524167 -13.021514 -3.233877 -9512606
173,00 -. 6b2Y55 -,511597 53.5351U6 -14.301762 -3.364817 -o511597

173.50 -. b56/38 -. 510661 52,406546 -1508000S9 -3,504559 -. 510661
174.00 -. 650691 -. 509796 52.043434 -17.572917 -3.653922 -. 509796
174.50 -. 645209 -. 509001 52.408546 -19.697425 -3.813829 -. 509001
175.00 -.63908 -. 508278 !3.535176 -22o261961 -3.985315 -,508278
175.50 -.634J23 -. 5076a4 53.524167 -25.483411 -4.169548 -. 507624

176.00 -. 629110 -. 507040 5d.569809 -29.537603 -4.367M52 -. 507040
176.ý0 -.624J4b -. 506526 63,012135 -34,815786 -4.581732 -. 506526
177.00 -. 619127 -. 506081 69,447115 -41.937610 -4.812903 -. 506081
177.50 -. 614348 -. 505704 78$.173355 -52.01q710 -5,063329 -. 505704
174,00 -. b09107 -. 50'397 93.812318 -67.297223 -5.33b270 -,505397
178.50 -. 6,52Ol -. 505157 -92.988420 -5.631336 -- 50515r
179.00 -. 600825 -. 504987 -5.954557 -. 504987
179.50 -,596-'iI -. 504884 -6.308469 -. 504884

1I0.00
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ASPECT ANGLE. DEGREES(X1O 11

FIGURE A-7. DIFFRACTION COEFFICIENTS
. 15 deg, n - 1 + o./TT,

R= -0.507372)
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TABLE A-8. DIFFRACTION COEFFICIENTS

=15 deg, n I + oL/rr, R, - -0.507372)

R2 R3 R4 R5_

0.00
.50 -.536547 -.540892 -4,287960 -o540892

1.00 -.534499 -.5S43193 -4.095295 -.543193
1.50 -.5324i3 -.54.i580 -3.916303 -78.765038 95.892827 -.545580
2.00 -.SJ064el -.548056 -3,7496d9 -57.382422 74.64b483 -.548056
2.50 -.5?8643 -.550621 -3.594311 -44.632146 62.079238 -.550621
3.00 -.5:27116 -.553277 -3.449156 -36.197.539 53.866012 -.553277
3.5o -. 5?6466 -.556027 -4.313330 -30.211965 48,160527 -.556027
4.00 -.523694 -.51836V1 -3.186031 -25.764994 44.041600 -.558871
4.50 -.5.?2397 -.561811 -3.066546 -22.337799 41.000717 -.561811
5.00 -o5.20if5 -. 644 -2.954241 -19.622320 38.736432 -.564849
5.ý(0 -.519be7 -.567987 -2.848i537 -17.422708 37.061119 -.567987
6.00 -.51631)3 -.571227 -2.749919 -15-608549 35.854619 -.571227
6,50 -.tl171t5 -.574b72 -;P.654923 -14.089690 35.039628 -.57457?
7.0o -.51602? -.578022 -?.566126 -12.801803 34.568097 -.57802Z
7.50 -.!:14154 -.581580 -?.4B2147 -11.0597850 34.413715 -.581580
8.00 -. 51.31(7 -.5135750 -2.402639 -10.742591 34.568097 -9585250
8.50 -.513060 -.599032 -2.327286 -9.909146 35.039628 -.589032
9.00 -.512213 -.592930 -2.255d01 -9.176651 35.854619 -.592930
9.50 -,511436 -.596945) -2.187920 -8.528701 37.061119 -.596945

10.00 -.510721 -.b01082 -2.123405 -7.9t)2177 38.736432 -.601082
10.50 -.5100d7 -.605342 -2.062033 -7.436910 41.000717 -.605342
11000 -.509t516 -.609129 -2,003602 -6.973076 44.041600 -.609729
11.5') -.5119012 -.61424b -1.947927 -6.554774 489160527 -.614246
12.00 -,50da/6 -.61889b, -1.894836 -6.175705 53.866012 -.618895
12.5o -.5f)C208 -66R.3680 -1.844170 -5.830936 62,079238 -.623680
13.0.1 -.507907r -.6Z6604 -1.795785 -5.516305 74.6484H3 -.62b604
13."0 -. 0s2 -.633672 -1.749545 -5.2282831 95.892827 -.633672
14.00 -.507:ý05 -.638086 -1.105325 -4.963SS0 -.638886
14.50 -.501405 -.644251 -1.663009 -4.720426 -.644251

15.00 -.50f372 -.649770 -1.622469 -4.495775 -.64977U
15.50 .0(0 -.6155448 -1.513666 -49287,)60 -.655448
16.0 o50oo -.661249 -1.546447 -4.095295 -.661289
16.s0 -.50(1t32 -.667?97 -1.510746 -3.916303 -78.765038 -.667297
17.00 -.S501907 -.6f3478 -1.476480 -3.749689 -57.382422 -.673478
17.!)( -.,08t2083 -.679637 -1.443576 -3.594311 -44.632146 -.679837
1Rooo -.5)14516 -.6846371 -1.411962 -3.449156 -36.192539 -.68637r

18.4)-.09.212 -.643105 -1.3P1513 -3.313330 -30.211965 -969310.1
19.00 -.509ý16 -.10002r -1.352ý347 -3.166031 -25.764994 -.70002'1

14o..)j81 -. f0fl47 -1.3214227 -3.066548 -22.337799 -.70i141
-.1(7 -.114474) -1.?971"8 -2.954241 -19.62L320 -.714472
-.1*6 -.12)20014 -1.2710YO -e.F4$537 -17.4?27ng -.7?2009

21.01) -.514213 -.r?9764 -1.?45974 -ef4-4919 -15.60b549 -.729764
21.bo -.5l3j'Jo -,1:31743 -1.,221167 -2.654923 -14.089680 -.737743

220 .1~7 -*f45955 -1.198425 -2.566126 -12.801403 -.74595b
22.6) .sj4'i4 -. 1'64406 -1.175910 -2.4k42147 -11.69/eS -7S00

23.00 -. 712 .63104 -19154164 -2.402639 -10.14e!)91 -.763104
23.50 -.bilizo -.712058 -1.133210 -?.327288 -9.909146 -.772058
P4.00 -. 1J3 -.7d1215 -1.11795? -1"55"01 -9.17b657 -.78127t,
24.':0- -. 1'2 .W16f -1.093343 -2.1l7')20 -8.528701 -.790766
25.3)) -.520?Vos -.dlO2534 -1.074414,m 1240 -7.Y52117 -.90053k;

p50 -.b524Svt -.810603 -1.0%6214 -2.06?033 -7.436510 -.810603
?A 1 -. St23 1i% -.82o09ft -1.03SS44 -2.000350? -6.973076 -. 820970

2h 2)-.63 J! si -1.021453 -1-947421 -6.%55174 -.8 31I65U
27.uo -511e ~ ~ 25 -1.01)4919 -!.SV*u3e. -6.17t~los Apt5

BATTELL.E MEMORIAL INSTITUTE - COLUMBUS LABORATORICS



A-66

a.R4 Re _-

27.50 -. 528843 -,853995 -. 988916 -1.844170 -5.830936 -. 853995
28.00 -. 530648 -. 865683 -. 973426 -1.795785 -5s516305 -. 865683

28.50 -. 532j33 -. 871733 -. 958427 -10749545 -5.228281 -. 877733

29.00 -. 534499 -. 890157 -. 943899 -1.705325 -4.963850 -. 890157

29.50 -. 53b647 -. 902971 -. 929826 -1.663009 -4.720426 -. 902971

30.00 -. 538078 -. 91t188 -. 9161d8 -1.622489 -4.495775 -. 916188

30.50 -. 540d92 -. 929d2s -. 902911 -1#583666 -4.281960 -. 929826

31.00 -. 54J3193 -. 943899 -. 890157 -1.546447 -4.095295 -. 943899

31.50 -. 545360 -. 958427 -. 877733 -1.510746 -3.916303 -,958427

32400 -. 546056 -. 973426 -. 8656d3 -1.476480 -3.749689 -.973426

32.50 -.550621 -. 988916 -. 853995 -1.443576 -3.594311 -. 98891b

33.00 -. 553977 -1.004919 -. 842654 -1.411962 -3.449156 -1.004919

33.50 -. 55b027 -1.021453 -.831650 -1.381573 -3.313330 -1@021453

34.00 -. S56dl1 -1.038544 -. 820970 -1.352347 -3.186031 -1.038544

34.50 -.5old1l -1.056214 -. 810603 -1.3?4227 -3.06b548 -1.056214

35.00 -. 5b4849 -1.0r4488 -. 800538 -1.297158 -2.954241 -1.074488

35.50 -. i Ild1 -1.093393 -. 7907b6 -1.271090 -2.848537 -1.0q3393

36.00 -. 571227 -1.112957 -. 781275 -1.245974 -2.748919 -1.112957

36.50 -. 514512 -1.133210 -. 772058 -1.221767 -2.654923 -1.133210
37.00 -. 5bd122 -1.154184 -. 763104 -1.198425 -2.566126 -1.154184

37.50 -. 5815b0 -1.175910 -. 754406 -1.175910 -2.482147 -1.175910

38.00 -. 5e54t0 -1.198425 -. 745955 -1.154184 -2.40d639 -1.198425
39.50 -. 569032 -1.221767 -. 737743 -1.133210 -2.327296 -1.221767

39.00 -. 592130 -1.245974 -. 729764 -1.112957 -2.255801 -1.245974

39.50 -. bV6945 -1.271090 -. 7Z2009 -1.093193 -2.187920 -1.271090

40.00) -. 601082 -1.297158 -. 714472 -1.0744RH -2.123405 -1.29715e
40.$0 -. 605342 -1.324227 -. 707147 -1.056214 -2.06Z033 -1.324227

41,00 -.649129 -1.352347 -. 700027 -1.039544 -2*U03602 -1.352347

41.50 -. 614246 -1.381503 -. 693105 -1.021453 -1.94f927 -1.381573

4?.00 -.618895 -1.411962 -. 686377 -1.004419 -1.994836 -1.411962

42.50 -. h636dO -1.443576 -. 679837 -. 988916 -1.944170 -1.443576

43.00 -. 62•,j4 -1.476480 -. 673418 -. 43426 -1.795785 -1.4764H0

43.50 -. 633ol2 -1.510746 -. 6672- -. 958427 -1.749545 -1.510746
44.00 -. 634d86 -1.S%647 -. 661289 -. 943899 -1.7053P5 -1.546447

44.50 -. 641 -1.543666 -. 655448 -. 9294;26 -1.663009 -1.583666
45.00 -.649110 -1.522489 -. 649770 -. 916188 -1.622489 -10622489

45.5') -. 655448 -1.663009 -. 644251 -. 902971 -1.583666 -1.663009
46.00 -. 61I89 -1.7053Z5 -. 638896 -. 490157 -1 546h7 -1.70532b

46.50 -. 66Q147 -1.149S45 -. 633512 -.- 77733 -1.510746 -1.749b5b
4-.0 -. 613,18 -1.796185 -. 628604 -. 865683 -1.476FtO -1.7957$5
47.51) -. 1'od37 -1.444170 -. 6?3680 "-853995 -1.443576 -10844170

44.30 -.66.3317 -1.894636 -.610A'05 -954M64 -1.41196Z -1.894836
48.50) .. 693105 -1.941927 -,614246 -. 8Jl6b0 -1.381573 -1.947927

4Q.00 -. tOOf2 -2.0033be -.609729 -. 920970 -1.3h43'7 -2.003602
49.50 -. 701141 -2.062033 -. 60534Z -.410603 -1,324227 -?.062033
10.00 -. 614,72 -2.12340s -.601082 -. 900538 -1.29fl5 -2.123405

57.5 - U9 -2.18792U -.5704)5 -. 790766 -1.271090 -2.187920

"51.0:) -.7yt164 -?o2ssMo0 -1597930 -. 761275 -1.245974 -2.p55801
51.50 -,73t/43 -f?.3V24b -. 5890J2 -. 771058 -1.221T67 -4,327286

52.0? -.7.42iss -2.41Zs39 -.565210 -.463104 1182 -Z.402639
52.5o -. 754496 -R.442147 -. 561340 -.7.4406 -11?5910 -2.482147

..713104 -2.6612l,6 -.S151022 -.,14s'o5 -1.15S1l' -Z*56t.12b

53.50 -. T/4j58 -Z.65493 -. 574' -. 13?743 -1.13Jz1O -26654921

BATTEL. Poo -2.0485V RA INST T -.7- U 9 -1.04J393 -A.O4AT53l
55.110 -.9390"5~ -z- 4,3241 -.ýýAm4v~ -. 11'4%7? -1,0744A4 -4*954241

@ATTIELLIE UgMOFtAL INSTITUTE - COLUMBUS LABORATOMtES



A-67

55.50 -,810603 -3.066548 ".561011 -. 707147 -1.056214 -3,066548
56.00 -.$80,10 -3.186031 -. 558871 -. 700027 -1.03H544 -3.186C31
56.50 -,431650 -3.313330 -,556027 -. 693105 -1*021453 -30313330
57.00 -. 4#6tl4 -3.44915b -,553217 -. 6U6377 -1.004919 -3.449156
57,50 -0653995 -3.594311 -. 550621 -,679837 -0986916 -3.594311
58.00 -. 005o03 -3. 14V609 -. 548056 -. 673478 -. 973426 -3.749689
58,50 -.81T133 -3.916303 -.545580 -#667297 -9956427 -3.916303
5Q.00 -. *90157 -4.095295 -. 543193 -. 661289 -. 943899 -4.205295
599b0 -.90oa?1 -4.287960 -. 540892 -"655448 -,929826 -4@287160
60.00 -.9161•8 -4.495r15 -. 538618 -. 549770 -. 916188 -4.495775
60.50 -. 929d?6 -4.7Z0426 -. 536547 -. 644251 -. 902971 -4.720426
61.00 -.943119 -4.963850 -. 534499 -. 638496 -. 890157 -4.963850
61.50 -.9t8'.27 -5.,Jd281 -. 532533 -. 633672 -. 871733 -5o228281
62.00 -. 913*26 -5.516305 -. 530648 -. 62P604 -. 865683 -5.516305
67,50 -.9d5916 -. 830936 -. 528843 -. 623680 -. 853995 -5.830936
63.00 -1900419 -6.175705 -. 5?7116 -. 61895 -.842654 -6.17570b
63.SO -1.021.53 -6.554r74 -. 5254b6 -. 614246 -. 831650 -6.554774
64.011 -1.036544 -6.973076 -. 523894 -. 609729 -. 820970 -6.973076
64.5f -1.056214 -7.436510 -. 5223Y7 -. 605342 -. 810603 -7.436510
65.00 -1.074486 -7.952177 -. 520915 -. 601082 -. 800538 -7.952177
6r5.0 -1,093393 -8,52dr10 -. 51962? -. 596945 -. 79C766 -89528701
66.00 -1.11e•51 -9.176651 -. 5183i3 -- 592q30 -. 781275 -9.176657
66.50 -1.133eIO -9.909146 -. 5171t1 -. 599032 -. 77e05R -9.90914b
67,00 -1.1t41844 -10.742591 -. 516022 -. 585250 -. 763104 -10,742591
47.50 -1.11býlo -11.69185 -. 514964 -. 561580 -. 754406 -11.69785U
6A.01) -1.198'%25 -12.8018cý -. 513977 -. 578022 -. 745955 -12.801803
6q9.51- -1.221061 -14.044640 -. 513060 -. 574572 -. 731743 -11.089680
69.00 -1.245i14 -15,60854 -. 512213 -- 571227 -. 729764 -15.6085A4
69.50 -1.211090 -17.4z2r08 -. 511436 -,567•$7 -. 722009 -17.422700
70.00 -1.291158 -1),622320 -. 510727 -. 56484V -.71472 -19.622320
70.10 -1.Ae*4el -2?.33rT99 -. 510087 -05p,8•1 -. 701147 -22.337799
71.00 -1.3ý2i41 -2h.764994 -. 509516 -,A871 -. 7000?7 -25.764994
71,50 -1.34113 -30.211965 -. 509012 -. D56027 -. 693105 -30.211965
72.30 -1.4119?2 -36.192539 -. 508576 -,553277 -. 68h377 -36,i92539
77.50 -1.443a76 -44.632146 -. 50820d -. 550621 -. 679837 -44.63214b
73.00 -1.416480 -57.342 4 2 1 -. 507907 -.i48056 -.67347A -57.38242
73.50 -1.510146 -78.765038 -. 50761? -. 5455su -. 661297 -78.765038
74.00 -j,5I4t 41 -. 507505 -"543193 -. 661289
74.50 -1.543066 -. 507405 -o540u992 -. 65h448
75.01
15,50

76.00 -1.705325 -5sn7505 -. 534499 -. 638886
76.50 -1074Y,45 95.892M27 -.bo061z -. 53P533 -. 633672 95.89P827
77.00 -1.t't1M 74.64K43 -. 401907 -. S30446 -. 6.zbO4 74.648483
77.57 -1.0%0170 62.079236 -. 508208 -. 5843 -. 62J680 62.079Z30
75.g0 -1,444136 S3,*6nlZ -.6oM -.-5520156 -. 614"95 53."66012
79.10 -1.044Ive 48.1s752? *.679vl2 .554 -.61*424 4U160,27
79.U? -2.003542 44.041600 -.509516 -.523R94 -. 609779 44.041600
7Q.50 -R.cJJ3 '1.000717 -. 510067 -.522jV? -. 605342 41.000117
Fn.00 -'.12..5 3a.136,32 -. 510747 -. 520975 -.6010A? 3#.73t&32
'1.s0 -2.2,500! 3.,061119 -. 214136 -.51s33 -. 59*93 5 37o061419

31l.%), -,~er- 3týf0 0620 -.$j31bo -576 -.6890VI 3!P- F396?D
02.00 -Z.4cll3v 34.5SbOlV -.5107s -..5141 -. 5e530 34.569046
3.501 -?..ael4 3l4.4613FI -",$13b -"51?9t4 -,5ol0? 34.*139?6

DATTELLE MMORIAL INSrllTUT - COLUMNUS LADORATORIKS



A-68

Re LR GR

83.50 -2*6$4423 35.039628 -. 517151 -9513060 -. 574572 35.039628
94.00 -2.744919 35.854619 -.b183D3 -*612213 -@571227 35.854619

84*50 -2.844ij7 37.061119 -.5l9be? -.511436 --56r987 37.061119

13S.00 -2.934441 3B.736432 -.S20975 -0510727 --564849 380736432

85.tio -3.06634d 41.000711 -.522391 -.510087 -.561811 41.000717
86.00 -391866031 44.041600 -.S?3894 -.509516 -.5Se871 44.041600

86.50 -3.31J330 48.160527 -.SPS466 -.504#012 -.5560?? 40*1f.052?

87.00 -3.449166 53.b65012 -.527116 -.508576 -.553277 53.866012

87.50 -3.!)94311 6?.019Z38 -.b2P843 -.508208 -.550621 62o079238

8R.00 -3.141609 74.648483 -.53064d -.507907 -.548056 74..648483

88.50O -3.916J03 95.872d2? -*53~?533 -.501672 -.545580 95.892827

89.00 -4.045Z95 -.S34499 .%07505S -#543193
99.3fi -4.2d(460 -.536541 -.507405 -.540892
90.00
90.50 -4.720tZS -.540R92 -,50r405 -.5?6547

91.00 -4.963*50 -.b43143 -.50TS05 -#534499
91.50 -5022d41' -70.705038 -.545580 -.507672 -.532533 -78.765038
92.00 -5.51630i -57.382422 -.54h056 -.307?907 -oS30648 -57.382422

92.59 -5,"34V36 -44.632146 -.550621 -.508200 -*S2d843 -44.632146

93.00 -6,.1710'5 -36.142b39 -.553277 -.50M576 -*521116 -36,192534

93.50 -6~.5!W714 -30.211965 -.556021 -.509012 -.525466 -30o2l196b

94.00 -6.90'076 -Z5.764994 -.55W87 -.509516 -,523"94 -25.764994

94.50 -7.436!10 -ý'2.337199 -.561611 -.51008, -o522397 -22,3377t~9

'45.*0 -7.9'ý- I17 -19.622320 -. SS4849 -.510727 -.520975 -19.622320

9S.S0 -8..1,2'6I01 -17.422708 -.567967 -.b11436 _#514627 -17.422708
9S.110 -9.116057 -15.60d548 -. 571221 -.512213 -*!i18353 -15.608546

95.50 -9.404146 -14.096480 -.57*4512 -.513060 -.511151 -14.089680
97.00 -10.1i'2'v -12.001403 -.576W2 -*N13977 -.516022 -12.301803
91.50 -11..)91350 -11l.6-fldSO -.5815d0 -.514944 _.S14.96i -11.697850
99.00 -12.'401dG3 -10.742591 -.5,aSzbO -.516022 ..5)397f -10.742591

9R.no -14.9d908$0 -9.409146 -.5R9032 -.517151 -.513360 _990t9146

99.00 -15.60d,348 -9.116651 -.592930 -.51 F353 k. -. Ve~213 -9.176657

99.3,) -17.422100 -C.525f01 -.S96945 -.519v?7 -.5A143-5 -8.5Z8701
100.00 -19.bze320 -7.9217?r -.601062 -.520975 -.S10727 -7.952177
100*50 -22.33i1H9 -7.416s10 -.60%342 -.52239? -.Slog8? -7.'36bi0
101.00 -?$.7-:4V44 -6.913076 -.609729 -.523R94 :.SD9Sj6 -6.973076

10.f ~: 11165, -6.SS477' -. 614246 -. 5?S466 S.5V0'2 -6.SS4774
of).0 -31.IV2,39 -6.115705 -.618"s5 -.52111e -.Sob576 -6.175705

102?.50 -44.632146 -S.031936 -.623660 -.524443 -.56n~208 -5.830936

103.20 -5.0.2 -5.516305 -.6Z0634 -.530448 -.SO-907 -SeS16305
103.50 -7A.7'>b7$ -S.ZZ0741 --633612 -.53RS33 -.501672 -S.228291
104.01 -4.V$3'450 -.t,39~SOO -*534499 -.501505 -4.963"50

10., 4.1204Z6 -. 6442bi -. 536541 -. 501'o5 -4.7204?b
105.00
105.tpo -4.281960 -.055448 -.54069a -.507405 -'.2o7960
100%. 01 4. 045?9: -.bsl2ov -.543193 -.b01505 -4.005M9
I I5u.'2 -3.V143qJ -.6r, fV -. 544580O -.50167? -3.91630!

ifý7.0 -44~~ 3.14V&!89 -.673419 -. 54A056 -.%Ofv0? -3.7'96SV

107.s0 6 P. -, Ye3,6 -3.5'.'311 -*.799J7 -. 5!20621 -.S0m"ZOf -3%594311
2014.30 S3.n66J1Z -J.410156 -.6563?? -. 527 -.50.'576 -3.649156
101ý.20 4k5. 1 OZ'.) -3.313330 -.69)lob -.65b6U? -.t39012 -3.313)30

10y0, ..c1~0 -J1d631 .70 027 -.5~t~73 -.50V~516 -3.104031

1C.C 41.0cc,17 -3.065J411 -.701147 -.56M81 -.thlo0M7 -3.066546

OAITTLL11 NEOtIMAL INSTITUTE - COLUOMUS LAIONATOMRIS



A-69

111.50 35.039628 -2.654923 -. 737743 -. 574572 -. 513060 -2.654923
112.00 34.5!)097 -2.566126 -,745955 -. 578022 -. 51J977 -2.566126
112.50 34.413t15 -2.o32147 -. 75440b -. 5815b{ -. 514964 -2,48214(
113.00 34.568U097 -2.402639 -. 763104 -. 585250 -. 516022 -2.402639
113.50 35.03926 -:'.327286 -. 77E058 -. 5b9032 -. 511151 -2,327286

114.00 35,34o19 -?.255801 -. 7812f5 -. 592930 -. 518353 -2o255801
114.50 37.061!19 -2.181920 -. 790766 -. 596945 -. 519627 -2.187920
115.00 38.736432 -2.123405 -. 800538 -. 601082 -,520975 -2,123405
115.)0 41.000t11 -2.062033 -. 810603 -. 605342 -. 5?.2397 -2,06?034
i16.00 44.041600 -2.003602 -. 82097C -. 609729 -. 523894 -2.003602

116.50 48.160t)7 -1.9'.7927 -. 831650 -. 614246 -. 525466 -1,947927
117.00 53.866012 -1.899836 -. 842654 -. 6 1 88w5 -. 527116 -1.894816
117.50 62.079d38 -1.b44170 -. 853995 -.623690 -. 5i8843 -1.R4417U
I18.00 74.645483 -I.795785 -. 865683 -.629604 -. 530648 -1.795785
11P.50 95.8Ved?7 -1.149545 -. 377733 -. 633672 -. 53e533 -1.74q54b
119.00 --l.705325 -. 8Q0157 -. 638886 -. 53•499 -1.705325
119.50 -1.663009 -.902911 -. 644251 -. 53.bb47 -1.663009
120.00 -1.622489 -. 916188 -. 649770 -. 538678 -i.62248Y

120.50 -1.563666 -. 929826 -. 65c448 -. 5-4092 -1.583666

121.00 -1.546441 -. 943899 -. 661289 -. 543193 -1.546447
121.50 -78.765038 -1.510746 -. 958427 -. 667197 -. 5465RC -1o510746

122.00 -57.3d2422 -1.416460 -. 973426 -. 613478 -. 54c056 -1.476480

122.5" -44.632146 -1.443576 -. 988916 -. 67Y437 -. 55VC21 -1.44357b
123.00 -36.192ý39 -1.411962 -1.004919 -. 6b6377 -. 553277 -1.411962

123.50 -30.211'55 -1.381573 -1.0214D3 -. 693105 -. 55b027 -1.361573
1?4.00 -?5.764-194 -1.3S2347 -1.038544 -.70C027 -.S55"71 -1.35R347
1241.51 -22.337199 -1.324227 -1.056214 -.7c7147 -.561811, -1.324Z27

1P5.00 -19.b22-0 -i./91158 -1.044468 -. 714472 -. 564849 -1.297156
125.50 -17.42008 -1.271090 -1.093393 -. 722009 -. 567987 -1.27109C
126.00 -15.b08ý48 -1.245974 -1.1129=7 -. 7297A4 -. 571227 -1.245974

126.00 -14.0•i50 -1.221767 -1.133210 -. 737743 -. 57457? -1.221767
127.00 -12.801*03 --. 19•425 -I.1541' -. 745955 -. 57602 -1.19942b
127.50 -11.6H•d50 -1.175910 -1.175910 -. 754406 -. 5815b0 -1.175910
12A.00 -10.742.91 -1.154184 -1.19F425 -. 763104 -. 585250 -1.1541S4
328.50 -9.909146 -1.133210 -1.221?b7 -. 7 7 2w•58  -,bA5Y03; -1.133210
12P.00 -9.11bGS7 -1.112957 -1.245974 -. 7eI275 -. 592930 -1.112937
1i9,50 -8.b52b01 -1.093393 -1.271090 -. 76o076 -. 596945 -1.09139J
130.00 -7.9:2117 -I.CI44k8 -1.297118 -. H00536 -. h01082 -1.0744H8

130.50 -7.435D]0 -1.056J14 -1.324227 -. 810603 -. 601342 -1.07A214

131.00 -6.974016 -1.038544 -1.352347 -.- P0970 -. 601?7p9 -1]03Rý44

131.50 -6.5'4174 -I.021453 -1.381513 -. 831650 -.AI4?46 -1.02144j

132.00 -A.17b05 -1.004,19 -1.41196P -. •4;6%, -._i~ob -1.004919

132.50 -. 8409.36 -. 98d916 -1.443576b -. 85395 -. 6946s -. 98v916

133.00 -5.516305 -. 97342b -1.476460 -. 8mH 3 -. 6b0 73b
133.t0 -. 2,D~2 -1.510746 -. 677733ý -. 63367?
134,CC 4~~b -ov4j"9v -1.546447 ",6yolst -,634HA6 -. Q43(199

134.')0 -4 . 7eV0e'6 -.V248eb -1.bg566 6442"971 -. 64'2;1
135.00 -4.4V5ilý -. 915A1 -1.622469 .9161M -. 64970 -. i

]35..50 -4.201960 -. 906971 -1.h63009 -°9M) -,65544A -. 9°0971
126.01, -4.0ýA L5 -. 440157 -1.7NS325 -. 94-OLMB -. 66L2AA -. hA157
136.50 - 16 i 0 3 - .b(7 13:3 -1 . f4c945 -. 95';427 _A6197 -. m77113

137.00 -~ 4ii .~63 1 . 191ý7es -.97342'S -. 67.4~74 !

131Q.01) -3.'44Ylbtl -.Hi42kS4 -1.h94M36 -. vo4Q9', -.-- , -.847t%'3

BATTELLE MEMORIAL INSTITUTE - COLUMBUS LABORATORIES



A-70

139.50 -3.066t48 -. 010603 -2.062033 -1.056214 -. 707147 -. 810603

140.00 -2.994241 -. 800538 -2.1?3405 -1.074488 -. 714472 -#80053b

140.50 -2.,4bt'J7 -. 190166 -?.IR790O -I.093393 -. 722009 -*790766

141.00 -2,74619 -. 7,1275 -2.255801 -l.112957 -. 729764 -. 781275

141.50 -?.654V23 -. 172056 -2.321286 -1.133210 -. 737743 -. 772058

142.00 -2.56b1d'5 -. 163104 -?.402639 -1.154164 -. 74!955 -. 763104

142.50 -2.412147 -. 754406 -?.492147 -1.115910 -. 754406 -. 754406

143.30 -2.4V-o39 -. 745935 -,.566126 -1.19,425 -1763104 -,745955

143.50 -2.32(e56 -. 737143 -2.t54923 -1.221767 -. 772059 -. 737743

144.00 -..235601 -. 7297;4 -2.748919 -1.245U74 -. 781275 -,729764

144.50 -?%121I0 -. 7?2009 -?.848537 -1.271o90 -. 790766 -. 722009

1-5.00 -2.1234U5 -. 71&472 -P.954241 -1,29715r -. 80C53F -. 714472

145.50 -2.06CU33 -o701147 -Ji066548 -1.324227 -. F10603 -,707147

146.00 -?.OcOl.0? -. 100027 -i.186031 -1,337347 -. e2u970 -. 700021

146.50 -1.94(Y-'7 -. 693105 -3.3133J0 -1:381S73 -. H31650 -. 693105

147.00 -1.844636 -. 686377 -3.4491t6 -1.411962 -o842654 -. 686377

147.50 -1.144110 -. 679fT37 -3.594311 -1.443576 -. ,53995 -. 679,37
148.00 -1.7951e5 -,612478 -3.749689 -1.4T7640 -. 865683 -. 673476

148.50 -1.749545 -.667F97 -1.916303 -1.510746 -. 671733 -. 667291

14-.9.00 -1.705J2r -. 661289 -4.095295 -3.546441 --. 890157 -. 661289

149.50 -1.oO300V -. 6b5448 -4.287960 -1.563666 -. 90?y71 -. 655448

1-.0 1.6de469 -.649770 -4.495775 -1.622489 -.916188 -.649770
-1.3566 -.644?51 -4.720426 -1°663004 -. 92Y876 -.644251

I15.00 -1.546447 -. 63'J•b -4.063850 -i.70,625 -. 943899 -. 638SM6

o -1.510746 -.633612 -5.2F32b1 -1.749545 -. 95b427 -. 633672

152.00 -1.41t4t0 -.6?b'04 -5.516305 -1.79,;785 -. 973476 -.628604

'152.S'0 -1.44J576 -.62J6.40 -5.83093b -19H44170 -.960916 -. 623680

153.00 -1.411h62 -. 618e95 -t.17570b "1.b94P3 -1.00491Q -. 618895

15J.5'4 -1.3d13/3 -. 6E1Z45 -b.554774 -1.347T27 -1.021453 -. 614246

,54.03 -lJ3J!34 7 -. 609729 -b.973076 -ý',003602 -1°0303544 -o609729

154,tC, -1.3e4e?7 -. 603j42 -Io43t0510 -2,062033 -1.Usb?1 -- 60,342
is,0o -i.24/158 -.60103;e -7.95?117 -7.12!405 -1.0744MP -. 6010b2

155.n -I.R11ij90 -.59694t. -t..528701 -2.iH7920 -1.093393 -*59&9•5

15'.00 -1. •}14 -. 592Q30 -Y.17,657 -2.2,5801 -1.I1i957 -9592930
15.5f) -1.2jI7b7 -.5s9oU3 -10.909146 -?.3272"6 -1.133210 -. 589032

f5..0O -1.11ý45 -. 5•50 -10.74?5V1 -1.402634 -1.154114 -. 585250

7..)9 -1.lSfio -. 5'1;60 -11.697150 -2.4k?147 -1.175910 -.581580

l•,So -I.133eI -5157 -4,c•vy6t•O -•h4R -I,?217,17 -0574572

159.00 -1.II?'it? -. 571ZP7 -1.6i54b -2°.74A99 -1.245974 -. 571227

1591"0 -i.0'i34'3 -. 56798T7 -1I.42P700 -ZH4);5,31 -1.2710o0 -. 5679P?

I INSTITU?.3 -3.CO 6A3IU -1.AIO P7' -0565S8!

54 -.1-~'' . cc, 4 *5Sý7 -. f749 .'84 !-54 -*550967

4 1t"'0 -.91s'ib5 -3.!1 -ý.41377V -1.'.~t'.$-95S2

4b -S I *j.744ho -1.705Jt *54-05

1ATEL. 1EORA IATTT - COUMU LASORATORI
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167.50 -. 853995 -o528843 62.079238 -5.830936 -1.844170 -. 528843
168.00 -.842b54 -. 527116 53,866012 -6@175705 -1.894836 -. 527116
168.50 -.m31650 -. 525466 48.160527 -6.554774 -1.941927 -,525466
169.00 -. 820vt0 -. 52?3894 4.041600 -6.973076 -2,003602 -. 523894
169,50 -,810603 -.522397 41.000717 -7.436510 -2.062033 -. 522397
170.00 -. 800538 -,520975 36,736432 -7.952177 -2612J405 -. 520975
170.51 -. 790166 -. 519627 31.061119 -8.528701 -2.187920 -. 519627
171.00 -. 7d8175 -. 518353 3D.854619 -9.176651 -2.255801 -. 518353
171.50 -. 772058 -. 517151 35.039628 -9.909146 -2.327286 -. 517151
177.00 -.7bJi,04 -. 516022 34.569097 -10.742591 -2.402639 -o516022
172.50 -. 7?4406 -. 514964 34.413715 -11.697850 -2.482147 -. 514964
173.00 -. 74bV55 -. 513977 34.568097 -12.80180-3 -2.566126 -9513977
173.50 -. 3.Y?43 -. 513060 35.039628 -149089610 -2.654923 -. 513060
174.00 -. 7e9/64 -. 512213 3!,854619 -15.b08548 -2.746919 -. 512213
174.50 -.722009 -. 511436 3t,061119 -17.422708 -2.848537 -o511436
175.00 -.114412 -. 510707 3o.736432 -19,6?23?0 -2.954241 -. 510727
175.50 -. 707147 -. 510081 41.000717 -22.337799 -3.066548 -. 510087
176.00 -,700027 -. 509516 44.041600 -25.76A994 -3.186031 -. 509516
176.50 -. 6f•31U5 -. 509012 4b.160527 -30.211965 -3.313330 -. 509014
177.CO -. 6o6317 -. 508576 53.866012 -36.192539 -3.449156 -. 508576
177.50 -. 619637 -. 508208 62.079238 -44.63214b -3.594311 -. 508206
178.00 -. 61.ý478 -. 507907 74.64P463 -57.38I422 -3.749689 -. 507907
178.,0 -. 600•97 -. 507672 9n.892827 -78.765038 -3.916303 -. 507672
179.00 -.6012•9 -. 507505 -4.095295 -. 507505
179.!b -. 6:5448 -. 507405 -4.287960 *-9507405
180.00

DATTLLIE MEMORIAL INSTiTUTE - COLUMNUS LASOMATORIES
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0.000 3.0 00 Ow 9.O00 L..0m 15.000 1s.00

ASPECT ANGLE. OEGREES(X1O 1)

FIGURE A-8. DIFFRACTION COEFFICIENTS
0% n - 3V2, R; - -0.666667)

BATTiILKt UM0OtAL NSIUTUS - COLUMMUS LASooATOMUS
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TABLE A-9. DIFFRACTION COEFFICIENTS
(a = 0 deg, n = 3/2, R, = -0.666667)

ReP R3  R4  R5 R P-7

0.00

.50 -. 666697 -. 666697 -. 666697 -98.909212 99,575909 99.575909
1.00 -. 6667b7 -. 666787 -"666787 -49,29ZY26 49.959713 49.959713

1.50 -. 666y38 -. 666938 -. 666938 -32.756344 33.423282 33.423284
2.00 -. 667148 -o667148 -. 667148 -24,4M9668 254156816 254156816
2.50 -. 6b1419 -. 667419 -. 667419 -19.530937 209196357 20.198357
3.00 -. 667151 -. 667751 -.667751 -16922616 16.893917 16.893917
3.50 -. 66U143 -. 668143 -. 668143 -13.8bb503 14.534646 14.53464b
4.00 -.66dt)Y6 -. 66859b -. 668596 -12.097524 12,7TJ612 12.766120
4.50 -. 6bllO -. 669110 -. 669110 -10.722325 11.391435 11,391435
5.00 -. 669685 -. 669685 -. 669605 -9o622765 10.292451 1C*292451
5.50 -. 6T032? -. 670322 -. 670322 -8.723664 9.393986 90393986
6.00 -. 671020 -. 671020 -. 671020 -T.914901 8.643921 8,645921
6.O -. 671lb0 -. 671780 -,6717d0 -7.341778 8.013558 B.013558
7.00 -. 6726U3 -. 672603 -. 672603 -6.799509 7.47I112 7.472112
7.50 -. 673488 -. 6734688 -. 673488 -6.32q921 7.003409 79003409
8.00 -. 674436 -. 674436 -. 674436 -5.919361 6,593817 6.593817
8.50 -. 615447 -. 675447 -.675447 -5.557466 6,232913 6.232913
9.00 -. 676522 -. 670522 -. 6765e2 -5.236068 5.912590 5.912590
9.50 -o677662 -,677662 -. 677662 -4.948787 5.626449 5.626449

10.00 -. 67bd66 -.678666 -. 678866 -4.690S0.3 5.369369 59369369
10.50 -. 60135 -. 680135 -. 6A0135 -4.457070 5,137205 5.137205
11,00 -.661470 -.681470 -. 681470 -4.245098 4.92b568 4,926566

11050 -. 6862V2 -. 68j72 -. 682872 -4.051785 4.734656 4,734656
12.00 -. 6b4J40 -. 6b4340 -. 684340 -3.874796 4o559136 4.559136

12.50 -.685816 -. 685T7b -,65876 -3.712171 4.396047 4.39'047

13.00 -. 607480 -. 687460 -. 6A7480 -3.562251 4 . 2 4u7 3 1 4.249131

13.50 -. 669153 -. 6H9153 -. 689153 -3.423622 4.110775 4.112775

14.00 -.690b96 -. 690896 -.690k96 -3.29S073 3.985969 3.985469
14.50 -. 692109 -. 6912709 -. 692709 --. 175560 3.868269 3.868269

15.00 -. 694593 -. 694593 -.694593 -3.06&17b 3.75H770 3.758770

15.50 -. 646D49 -.696549 -,696549 -2.960138 3.656687 3.656687

16.00 -. 698578 -. 698576 -. 698578 -F.862751 3.561329 3.561229

16.50 -97006"1 -. 700#61 -. 70068l -?.771412 3.472093 3,472M•3
17.00 -. 702858 -. 702956 -0707b58 -?.6H5585 3.386443 3s388443

17.50 -. 705111 -. 70tlll -. 705111 -i.ý604N7 3.309908 3.30090&

18.00 -. 701441 -. 707441 -. 707441 -?.52?627 3.236068 3.23606d

18.50 -. 709d49 -. 709849 -. 709849 -Z.4561C0 3.16h549 3.16654b

19.00 -. 71e43b -. 71213b -. 712335 -e.36P680 3.101015 3.101015

1q.So -. 719V02 -.714Y02 -. 714YU2 -Z.324265 3.03V167 J.03916r

0.0c -. 717t49 -. 7175=4 -. 717549 -2.263185 P.980734 ?.9R0734

20.50 .U7el9 .120t9 -.7202'9 -i.205199 2.92t4T4 ?0975474

21.00 -. 2~ .203 -.773093 -2.15007T3 ?*97416e. LJ.7316b
z1.50 -. ?59 -04b5';92 -.72 b9~9 2  -?0Z1l .8?3611 ?p31

-.120008 -,7789l8 -e.C47'.50 a.77t6.77 27~?

7 it -. 30351 -. 73N0T1 -;.OGOoou 2.73j051 2.732051

Moo0 t.fý23oI -. 735431 -.73':?13 -!q99%4S17 2.6,AV731. 2.s49731

71.t50 -. Ijb4fl ..73d461 -.73b407 -1.911063 2.64Yb30 2.649530

?4.00 -. 761513 -.f4m13 -. 741813 -1.Cb%010 2.611373 2.*113?3
?4.50 -. 745b 4 -. 7ib5t4 -. ?4b'>5 -- 1.2Q741 ?.57499% Z. 574V95

""AtTE190 T46aIAC -.N74670 -- T9!.UUS ?.54Q440 Z.540440

ýo -,VZ -#44 -.75?'24 -1.7%S06 ? 2. 5C0 t~- .b*C751.0

7ý4y. -. 1-ý04 -.75b6)58 -. 7it -1 Oe010q ?.475?4A .*-b

P6.15 - . I5j'v 3 -,Syy993 -.7 -:Y k.~r 244t4A ?0 .44647b

27.0 Qo .7SJv32, -.161%32 -.763942z -l.65'.10ý Z.41011)' *141

9ATTIELLIE MaWMftAL INSTIlUTIt - COLUM§U$ LADOftATOftIE
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Be R R4  Rs_

27.50 -,767976 -. 767976 -. 767976 -1.623132 2.391108 2,391108
2•,00 -. (1t129 -. 772129 -. 772129 -1.593266 2.36!395 2.365395

-. 716391 -. 776391 -. 776391 -1.564521 2.340912 2.340912

29.00 -. 7d0766 -. 780766 -. 7807b6 -1.536840 2.31(606 2,317606

29.50 -.7cs5e5 -. 7d5Ft5 -. 785255 -1.510168 2.295423 2.295423

30.00 -. 7d9662 -. 1698b6 -. 789862 -1.484454 2.274316 2.274316

30.50 -. 7Y456h -. 794588 -. 794588 -1.459652 2.254240 2.254240

31.00 -.7v9437 -. 79ý43f -. 799437 -1.435716 2.235153 2.235153

31.50 -.804412 -. 804412 -. 80441? -1.412606 2.217017 2.217017

32.00 -. 60 9 t1 4  -. e09514 -. 809514 -1.390282 2o199796 Z.199796

32.50 -.H14(48 -. b1474d -. 814748 -1.36A708 2.183456 2.183456

33.00 -op0116 -.e20116 -. ,20116 -1.347851 2.167967 2.967967

33.50 -. 85b?2 -. b25622 -. h25612 -1.327677 2.153299 2.153299

?4.00 -. 831k6d -. h3126b -. 831268 -1.308157 2.139425 2.139425
34.50 -. H31U59 -. 837c59 -. R37059 -1.289262 2.126322 2.126322

35.00 -. H4'299 -. b42999 -. 8429Y9 -1.270966 2.1139(" 2.113964

35.50 -. 84909O -. 849090 -. 549090 -1.253?42 2.102332 2.102332

36.00 -. H55J36 -. 5b5336 -. 855346 -1.236068 2.091404 2.091404

36.5n -. 861743 -. b61743 -. b61743 -1.219420 2.081163 2.081163

37.00 -. 860314 -. 866314 -. 960314 -1.203278 2.071597 2.071592

37.50 -.. 4750b3 -. 875053 -. 875053 -1.287620 2.062673 2.062673

3,9.00 -. t•i1966 -. 861966 -. AR1966 -1.17P4tM 2.054394 2.054394

38.50 -. H8r9056 -. ts9056 -. 889056 -1.)576F4 2.040741 2.046741

39.00 -. e9C329 -. eV6329 -. 896329 -1.143371 2.039700 2.039700

3q.50 -. 901791 -. 903791 -. 903791 -1.129472 2.033263 2.033263

40.00 -. 911445 -. 911445 -. 911445 -1.1.19972 2.027417 2.027417

40.50 -. 9i9l99 -. 19ý299 -. 919299 -I. 0?op56 2.022155 2.02215!

4!.00 -.y2(358 -. 92735b -. '27358 -1.09011U 2.011468 2.017468

41.50 -. 9456j28 -. 935628 -. 935628 -1.077721 2.013349 2.013349
42.00 -. 944115 -. 944115 -. 944115 -1.06567b 2.009792 2.009792

42.50 -. 9*s2to7 -. 952P2? -. 957827 -1.053964 2.006790 2.006790
43.00 -. ,'6$69 -. 961769 -. 961769 -1.04Z572 2.004341 2.004341
43.50 -. 910v50 -. 97050 -. 970950 -I.031490 2.002440 2.002440

44.00 -. 9(3 77 -. 9E0377 -. 9P0377 -1.0?0707 2.0010F4 2.001084
44.50 -. 940057 -. 9r#0051 -. ,, Q 07 -1.010214 2.000271 2.000271

45.00 -1.00o000 -1.00occo -1.000000 -1.000000 ?,00U000 2.000000
45.5t' -1.0lU14 -1.010?14 -1.010214 -. 9900%7 ?,000271 2.000271
46.00 -1.tevH7 -1.0?0107 -1.020707 -. 9MQ317 2.00]C/-4 2.001084

4A.50 -1.0314oo -1.031490 -1.031490 -,910•5o 2.00t440 2.00(2440

47.011 - I.1)4. t 12 -1.04PS72 -1.04k,7 -.9 A17f,9 R.004341 2.004341

47.t0 - .1 164 -1.053964 -!.053964 -. 9YS27 2.006790 2.006790
49.00 -!.-)bbt16 %1.064-,T6 -1. 0'6 6 -.CJ44115 2.00972 2.009792

4'1.50 --1.Cl(121 -1.077 -1.C77721 -.•'2? 2.e!3349' 2s .0 4
4 .C ,• -,.Ciello -!.evullo -1,09f110 -,qz;363 Z.OIG 0 1,01 .ý7466

44.51 -!oi.0obo. - 1,10 2w6 -1 1 cphtm -. 91qzgq 70024155 2.02Z15b

so.b0 -1.1t 2 --. I?2 -1.11 9l? -.-11445 2.02541? 2.02371?

-Ae I! L M•EIO.F (03 IS• T - E h-IM•SS A AC715R I.CT159Ee

GATTELLE MEMORIAL INSTITUTE -COLUMOUS LA90MATORIES
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RR3R 4  Rs Re P-7

s5.50 -1.2d9262 -1.289262 -1.289262 -. 837059 2.126322 2.126322
56.00 -1.30b157 -).308157 -1.308157 -. 831268 2.139425 2.139425
56.50 -1.327677 -1.327677 -1.327677 -. 825622 2.153299 2.153299
57.00 -1.347u51 -1.347851 -1.347851 -. 820116 2.161967 2.167967
57.50 -1.360108 -1.368108 -1.368708 -. 814748 2.183456 2.18345b
58.00 -1.390282 -1.390282 -1.390282 -. C09514 2.199796 2.199796
58.50 -1.412b06 -1.412606 -1.412606 -. 804412 ?.217017 2.217017
59.00 -1.435116 -1.435716 -1.435716 -. 799431 2.235153 2.235153
59.50 -1.45v652 -1.459652 -1.459652 -. 794588 2.254240 2.254240
60.00 -1.4d4454 -1.484454 -1.484454 -. 7b9862 2.2T4316 2.274316
60.50 -1.510168 -1.510168 -1.510168 -. 785255 2.295423 2o295424
61.00 -1.536d40 -1.536e40 -1.536640 -. 780766 2.317606 2.31760b
61.50 -1.564521 -1.564521 -1.564521 -. 776391 2.340912 2.340912
62.00 -1.593es6 -1.593266 -1.593266 -. 772129 2.365395 2.365395
62.50 -1.623132 -1.623332 -1.623132 -. 767976 2.391108 2.391108
63.00 -1.6t4182 -1.654162 -1.6541b2 -. 763932 2.418114 2.418114
63.50 -1.6b'483 -1.6b6463 -1.6864b3 -. 759993 2.446476 2.446476
64.0( -1.7?U109 -1.7?01C9 -1.720109 -. 756158 2.476266 2.47626b
64.50 -1.755136 -1.755136 -1.755106 -. 75?424 2,507560 2,50756U
65.00 -1.791650 -1.791650 -1.791650 -. 748790 2.540440 2,540440
65,50 -1.H9T141 -1.829741 -1.829741 -. 745254 2.574995 2.574995
66.00 -I.b69510 -1.869510 -1.869510 -. 741813 2.611323 2.611323
66.50 -1.911063 -1.911063 -1.9110o3 -. 738467 2.649530 2,649530
67.00 -1.954b17 -1.954t17 -1.954517 -. 735213 2.689731 2.689731
67.50 -2.000000 -2.000000 -2.000000 -. 732051 2.732051 2.732051
68.00 -2.041650 -2.047650 -2.047650 -. 728978 2.776627 20776627
6A.5j -?.097619 -2.097619 -2.097619 -. 725992 2.82J611 2.823611
69.0o -2.150U73 -2.150073 -P.150073 -. 723093 2.873166 2.87316b
69.50 -2.?2C195 -2.205195 -2.205195 -. 720279 2,925474 2.925474

7o.0o -?.263185 -2.263185 -2.263165 -. 717549 2.980734 2.980734
70.50 -P.324,65 -2.324265 -?.3:4?65 -. 714902 3.039167 3.039167
71.00 -?.38a080 -2.3R8680 -2.3886%0 -. 712335 3.101015 3.101015
71.50 -2.4t5700 -2.455100 -2.456700 -. 709849 3.166548 3.166548
72.00 -P.5214627 -2.52e627 -2.52A627 -. 707441 3.23h068 3o236066
72.50 -2.604797 -2.604797 -Z.6047v7 -. 705111 3.309908 3.309908
73.00 -?.6obt55 -2.6'5565 -?.6855b5 -. 702"58 3.388443 3.388443

73.t0 -2.77141? -2.171412 -Z.771412 -. 700681 3.472093 3,47209a
14.00 -i.40S1 -2.062151 -2.862751 -. 69857b 3.5613?9 3.561329
74.50 -2.9-i131 -2.96013d -?'960138 -. 696549 3.65b687 3.656687
75.00 -3.06t41(8 -3.064!7d -3.064118 .-. 6V4593 3.758770 3.75h770
75.50 -3.115tb0 -3.175560 -3.175560 -. 692709 3.86h269 3.86P269
76.00 -3.2v5-13 -3.295073 -3.295C73 -.690496 3.985969 3.985969
76.50 -3.4eibZ2 -3.42J622 --. '?3622 -. 6b9153 4.110775 4.112775
77.00 -2.50-32l1 1 -62222b1 -.G64O40 '.249731 4.249731
77.50 -3.712111 -3.71171 -3.112111 -. 685876 4.398047 4.39S047
70.00 -3.St4796 -3.474796 -J.h747V6 -.664340 4.559136 4.559136
7N.b5 -4.0l1I5 -4.051185 -4.G51785 -. 682872 4.7346%6 4.734656
1./.0 c -4 .245Vgo -4.Z45JC40 -- .24b0lP8 -,60 14?- 4*92b5t68 4s92656b
7't.50 -4.41070 -4.457070 -4.'570r0 -. 680135 5.131205 5-137205
80.09 -1.6.C50 -4*.6by0'j -4.690503 -. 67M866 5. 3 69310P 5.369369
it P.,)0 -4v~ -. 4tiit- .4 .948187i -.617&62 b.6;16449 5*626449
81. a0 -s.Z.ivt-" -5.23C6W8 -b.2360SI4 -.676Sip2 50911e90 5.9175v0
$1.," -s.570466 -S.557466 -5.557486 -. 67:-41 6.23ey3 6,232913
,7 .o - .'1 |14i 1 -5.'vIV7t4 -5.91V31b -. 674436 6.b"J$17 6.593f11

*3.0 .1ATT -6.7VCA -6.T9 -O0I -.607603 7AI .7T117

SATTELL5 MEM4OUtAL INSTITUTa - COLUMBUS LANORATORIES
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83.50 -7.341778 -7.341778 -F.341778 -. 671780 8.013558 8.013558
84.00 -7,974VO1 -7.974901 -7.974901 -. 671020 8.640921 8.645921

84.50 -8.723664 -b.723664 -8.723664 -. 670322 9.393986 9.393986
85.00 -9.622765 -9.622765 -9.622765 -. 669685 10.292451 10.292451
85.50 -J0.72d325 -10.722325 -10.72232b -. 669110 11.391435 11.391435
86.00 -12.097524 -12.091524 -1?.091524 -. 668596 12.766170 12.766120
86.50 -13.866503 -13.866503 -13.866503 -. 668143 14,534646 14.534646
87.00 -16.226166 -16.226166 -10.226166 -. 667751 16.893917 16.893917
87.50 -19.530937 -19.530937 -19.530937 -. 667419 20,198357 20.198357
88.00 -24.489668 -24.489668 -24.489668 -. 667148 25.156816 25.156816
88.50 -32.756344 -32.T56344 -32.756344 -. 666938 33.423282 33.423282
89.00 -49.292926 -49.292926 -49.292926 -. 666787 49.959713 49.959713
89.50 -989909212 -96.909212 -9d.909212 -. 666697 99.575909 99.575909
90.00
90.50 99,575909 99.575909 99.575909 -. 666697 -98.909212 -98.909212

91.00 49.959713 49.959713 4v.959713 -. 666787 -49.292926 -49,292926
91.50 33.423262 33.423282 33.423282 -. 6669?8 -32.756344 -32.756344
92.00 25.156816 25.156816 25.156816 -. 667146 -24.489668 -24.489668
92.50 20.196357 20.198357 20.198357 -. 667419 -19.530937 -19.530937
93.00 16.893417 16.893911 16.893917 -. 667751 -16.226166 -16.226166

93.50 14.534646 14.534646 14.534646 -. 668143 -13.866503 -13.866503
94.00 12.766120 12.766120 12.766120 -. 666596 -12.09f524 -12.097524
94.50 11.391435 11.391435 11.391435 -. 6b9110 -10.722325 -10.722325
95.00 10.292451 10.292451 10.292451 -. 669685 -9.622765 -9.622765
95.50 9.343986 9.393986 9.393986 -. 670322 -8.723664 -8.723664
96.00 8.645921 8.645921 8.645921 -. 671020 -7.974901 -7.974901
96.50 8.013558 8.013558 8.013558 -. 671780 -7.341778 -7.341778
97.00 7.472112 7.412112 f.472112 -. 672603 -6.799509 -6.799509
97.50 7.003409 7.003409 7.003409 -. 673488 -6.329921 -6.329921
98.00 6.593817 6.593817 6.593817 -. 674436 -5.919381 -5.919381
90.bO 6.232913 6.232913 6.232913 -. 675447 -5.557466 -5.557466
99.00 5.9ik!590 5.912590 5.912590 -. 676522 -5.236068 -5.236068
99.50 5.626449 5.626449 5.626449 -. 677662 -4.946787 -4.948787

100.00 5.369369 5.369369 5.369369 -. 678866 -4.690503 -4.690503
100.50 5.13T405 5.137?95 5.137205 -. 6b0135 -4.457070 -4.457070
101.00 4.926!68 4.926566 4.926568 -. 6e1470 -4.245098 -4.245098
101.50 4.134656 4.734656 4.734656 -. 6b2872 -4.051785 -4.051785
102.00 4.559136 4.559136 4.559136 -. 684340 -3.674796 -3.874796
102.50 4.396U47 4.396047 4.398047 -. 685876 -3.71e171 -3.712171
103.00 4.249131 4.249731 4.249731 -. 687480 -3.562251 -3.562251
103.50 4.112775 4.112T77 4.112775 -. 609153 -3.423622 -3.423622
104.00 3.965969 3.9d5"69 3.985969 -. 690496 -3.295073 -3.2Q507J
104.50 3.8tb269 3.866269 3.b48269 -. 692709 -3.17b560 -3.176560
105.00 3.11,170 3.756770 3.758770 -. 694593 -3.064176 -3.064176
105.50 3.6$66b7 3.656687 3.6•6687 -. 696549 -2.960138 -2.960136
106.00 3.,6132V 3.561324 j.561329 -. 698578 -2.860751 -2.862751
106.60 3.'7?U93 3.472093 3.472093 -. 700681 -2.771412 -2.771412
107.00 3.366443 3.366443 3.380443 -. 702856 -2.685585 -2.685585
107.b0 3.30Y908 3.309Y0o 3.309900 -.7C111 -2.604797 -2.604797
108.00 3.236068 3.23 6 060 3.?36068 -. 707441 -2.52"627 -Z.528627
108.*0 3.166bb4 3.166546 3.166548 -. 709049 -2.650700 -2.456700
119.00 3.101015 3.101015 3.101015 -. 71?335 -2.380680 -2.308680
109.b0 3.03V16? 3.039161 3.039167 -. 714902 -2.324265 -2.324265
11W.00 2.960134 2.9%0734 2.VP0734 -. 717544 -2.Z631"S -2,26318S
11C.50 POW544 2.92)4?4 i.oV5414 -. 720279 -7.205105 -2.?0519b

111.00 p?.631b6 2.613166 Z.873166 -. 723093 -?.150073 -2.150073

SATTELLa MEMOMIAL INMITUTE- COLUMOUS LAUONATORIIS



A-77

Ri RR 6 Re _-

111650 P.823611 2o823611 2.823611 -o725992 -2o097619 -2,097619
112.00 P.776b27 2.776621 2,776627 -. 728978 -2.047650 -2.047650
117.50 2.73k051 2.732051 2.732051 -. 732051 -2.000000 -2.000000
113.00 ?.6U9131 2.689731 k,689731 -. 735213 -1.954517 -1.954517
113,50 ?.649t30 2.649530 2.649530 -. 738467 -1.911063 -19911063
114*.00 2.611323 2.611323 P.611323 -. 741813 -1.869510 -1.869510
114.50 2.5f4995 2.574995 ?.574995 -. 745254 -1.829741 -1.829741
115.00 2.540440 2.540440 2.540440 -. 748790 -1.791650 -1.791650
115.50 ?.b07z6O 2.501560 e.507560 -. 752424 -1.75b136 -1.755136
116.00 2.476e66 2.476266 2,476266 -. 756158 -1.720109 -1.72010V
116.50 2.446476 2.446476 2.446476 -. 759993 -1.686483 -1.686483
117.00 F.41I114 2.418114 2.418114 -. 763932 -1.654)82 -1.654184
117.50 2.391108 2.391108 2.391108 -. 767976 -1.623132 -1.623132
118.00 2.365j95 2.365395 2.365395 -. 772129 -1.b93?66 -1.593266
118.50 2.340V12 2.340912 2.340912 -. 776391 -1.564521 -1.564521
119.00 2.317606 2.31r606 2.317606 -. 780766 -1.536840 -1.536840
119.50 ?.?95423 2.295423 2.295423 -. 7b5255 -1.510168 -1.510168
120.00 2.214J16 2.274316 2.274316 -. 789862 -1.484454 -1.484454
120.50 2.254d40 2.254240 2.254240 -. 794588 -1.459652 -1.459652
121,00 2.235153 2.235153 2.23b153 -. 799437 -1.43b716 -1.435716
121.50 2.217017 2.217017 e.217017 -. 804412 -1.412606 -1941260b
122.00 2.199196 2.199196 2.199796 -. 809514 -1.390282 -1.390282
122.50 2.1834t6 2.183456 2.183456 -. 814748 -1.368708 -1.368708
123.00 2.167967 2.167967 2.167967 -. 820116 -1.347851 -1.347851
123.50 2.1532V9 2.153299 2.153299 -. 825622 -1.327677 -1.327677
124.00 2.139425 2.139425 4.139425 -. 831268 -1.308157 -1.308157
124.50 2.12b322 2.126322 2.126322 -. 837059 -1.289262 -1.289262
125.00 2.113164 2.113964 2.113964 -. 84?999 -1.270966 -1.270966
125.50 2.102332 2.102332 2.102332 -. 849090 -1.253242 -1.253242
126.00 2.091404 2.091404 2.091404 -. 855336 -1.23b068 -1.236068
126,.50 2.081163 2,0e1163 2.081163 -. 861743 -1.219420 -1.219420
127.00 2.071'a2 2.071592 2.071592 -. 860314 -1.203278 -1.203274
127.50 2.062673 2.062673 2.062673 -. 875053 -1.187620 -1.1A7620
128.00 2.054394 2.054394 2.054394 -. 88196b -1.172428 -1.172428
128.SO 2.046141 2.046741 2.046741 -. 089056 -1.157684 -1.157684
129.00 2.039700 2.03V700 4.039700 -. 896329 -1.143371 -1.143371
129.50 2.033263 2.033263 2.033263 -. 903791 -1.12V472 -1.129472
130.0V 2.027417 2.027411 2.027417 -. 91144b5 -1.115972 -1.11597Z
130.50 2.022155 2902215!b .022155 -. 919?99 -1.10e856 -1.102856
131.00 2.017468 2.017468 2.0174b8 -. Q2133h -1.090110 -1.090110
131.50 2.013349 2.013349 2.013349 -.9356Z8 -1.077721 -1.077721
132.00 2.004192 2.004792 2.009792 -.o4115 -1.06b616 -1.065676
132.50 2.00670• ?7OOb09o 4.004790 -. '52827 -1.053964 -1.053964
133.00 2.004341 2.004341 2.004341 -. 961769 -1.04257? -1.042b?2
133.b0 2.002440 2.00O440 k.002449 -. 410950 -1.031490 -19031490
134.00 2.001004 R.001004 2.001084 -. Y00377 -1.0207C7 -1.020707
134,50 2,002I1 2.000271 4.000271 -. 990057 -1.010214 -1.010214
135.00 2.k'u•c00 2,000000 9.000000 -1.000000 -10000nO -10000000
13%e.b 2.000211 2.000271 2.000271 -1.010214 -. 990057 -. 990057
136.00 ?.001064 2.0010W4 e.001084 -1.n?0707 -. 96u377 -. 980377
134.50 e.00e4'0 Z,002440 2.002440 -1,oJl90 -. V0ogso -,9709so
137.00 2.O04J'1 ?.004341 2.004341 -1.042572 -. 961749 -. 961769
13•.bO 2.006790 i!o07V90 ?.0067*0 -1.o03944 -,9b6827 -. 952P27
133.0o 7.00VT72 ?.009792 2.009792 -l.uS7fi6 -. 944115 -. 9441!O
O38.50 2.013349 2.013349 P.013349 -1.017721 -. 9356?6 -,935026
139.00 P.011460 2.0thobW t.011465 -1.090110 -. 921358 -. 927356

DATTELLEI MCMONAL INSTITUTE - COLUMBUS LASORATONIES
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Rg Ra R4  PIS Re P.?

139.50 2.022155 2.022155 2.o22155 -19102856 -.919299 -9919299
140.00 2.021417 2.027417 2.027417 -1.115972 -.911445 -.911445
140.50 2.033e63 2.033R63 2,033263 -1.129472 -.903791 -.903791
141.00 290390u0 29039700 2.039700 -1.143371 -,896379 -.896329
141.50 2.046741 2.046741 2.046741 -1@157604 -0689056 -088905b
142.00 2.0b4394 2.054394 ?*054394 -1.172428 -,881966 -0881966
142.50 2.obk673 2.062673 4.062673 -1.187620 -.875053 -.875053
343.00 2.071t,92 2.071592 2.0T1592 -1.20327a -.865d314 -.868314
143.h0 2.061163 2.0e1l63 2.081103 -1.219420 -.*861743 -.8617*4
144.00 P.091404 2.091404 2.0914V4 -1.236068 -.8556336 -*855336
144.50 F.102432 2.102332 2.102332 -1@253242 -.849090 -.849090
145.00 2.113964 2.113V64 2.113964 -1@270966 -.842999 -.842999
145.50 ?.1?.b422 2.126322 2.126322 -1.289262 -.837059 -.537059
146.00 2.139425 2.139425 2.139425 -1.&300157 -.831269 --83126b
146,50 2.15329'I 2.153299 2.153299 -1.327671 -9825b22 -o825622
147.00 ?.161467 2.167967 2.16796? -1.347851 -.820116 -.820116
147.50 2.1034$6 2.1633456 2,183456 -1.368705 -.814748 -.814746
148.00 2.19V?v6 2,199796 2.199796 -1#390282 -.809514 -.809514
148.50 2.217v17 2.217017 2.217017 -1.412606 -.004412 -*804412
149.00 2.235153 2.235153 2.23b163 -1.435716 -0799437 -*799437
149.50 2.254240 2.254240 4*254240 -1.459652 -.794588 -.7945R8
150.00 2.214316 2.274316 2.274316 -1.4b4454 -.789862 -.789862
150.50 2o2yti423 2.295423 2.29S443 -1.510168 -.785255 -.785255
1S1.30 2.317o06 2.31160b 2,317606 -1.636840 -.780466 -.780766
I15.0 2.340912 2.340912 2,340912 -1.664S21 -.776391 -.776391
152.00 2.365395 2-355395 2o365395 -1.593266 -.772129 -.772129
152.bO 2.391108 2,391108 2.391108 -1.623132 -.767976 -.767976
153.00 2941t$114 2.416114 2*418114 -1.654182 -.763932 -0763932
153.50 2.446476 2.446476 2.446416 -1.b64683 -.759993 -#759993
154.00 2.416266 2.476266 2.476266 -1.72010Y -.756158 -.756158
154.50 2.507h60 2.507560 2.0S7560 -1.755136 -.752424 -.752424
155.00 2.540440 2.S40440 2.540440 -1.791650 -.748790 -.748790
155.50 2.S74495 2.574995 2.574995 -1.829741 -.74S254 -.745254
156.00 2.611323 ?*611323 2.611323 -1.869510 -.741813 -.741013
156.50 ?.'-*9430 2.64VS30 2,649530 -1.911063 -.73e646 -.738467
157.00 2.609131 2.659731 e.609731 -1.954517 -973b,213 -.735213
1S7.50 2.73J051 2.132051 2.7320!)1 4.00000V -.732051 -.732051
150.00 ?.7766Z7 2.77b667 2.776627 -2.047650 -.725978 -.728974
1514.50 2.843611 2.523611 2."23611 -2.09761V -.72S992 -.725992
159.00 2.013166 2.873166 2.073166 -2.1500?3 -.724093 --*723093
169.50 P.VZS#*14 2.9?i47' e.9?%474 :-Z.20si95 -.720279 -.72021'i
I0A0000 ?.V80134 2*950734 2.080734 -2.26318% -.717b49 -.71?5'V
160.50 3.039167 3.03916? 3.039i67 -2.32426S -0714902 -.71*902
161.00 3.10U15 3.10101b 4.101015 -2.304680 -*712335 -.71233b
141.50 3.16b$48 3,160540 3.16t64o -2.466700 -*709849 -.709649
162.00 3.236068 3.2360665 3.236065 -2.528627 -.701441 -.707441
1*2.?5s 3.309VOR 3.30990b 4.309906 -2.b6049l -.0?0111 -*705111
16i,00 3.300443 3.368443 3.304443 -Z.Atss65 -.70?658 -. 702858
lf3143. 3.4le093 3.472093 3.47?093 -2.?71412 -.700651 -.700651
10*4.00 3.S661Ja 3I.561324 3.561329 -?.86??51 -.69d578 -.696576
164.SD 3.666bo8 396S66"7 3.fi566a? -2*960134 -.6966*9 -.696S49
165s.00 3.7$01F0 3.?50?10 3.158770O -3.064176 -. 694S93 -. 694b93
IA-S.60 3.568269 3.664?69 3.861?bq -3.1756*0 -.640709 -#691709
lE.6.20 3.98b6V6 3.955969 3.906969 -3.295073 -0~690b96 -9690596
365.60 4.11?tfb 6.11Z775 6.110'7 -3.4236?2 -. 60V153 -.669153
167.00 4.Z*V131 4.241131 '.2'9?31 -3.sop2sl -.661400 -.687480

§ArTaLLa MEMORIAL INST9TUTS - COLUMOUS LADORATOMIE
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167.50 4.3Y8047 4.398047 49398047 -3.712171 -@685876 -,685876
168.00 4.529136 4.55*9136 4.5S91J6 -3.574796 -. 684340 -.684340
168.bO 4,734656 4.734656 407346b6 -4,05178S -. 682872 -o682872
169.00 4.926d66 4.926568 4.926568 -4.24509b -. 681470 -. 681470
169.50 b.13fdO$ 5.137205 bo137205 -4.4b7070 -. 680135 -. 680135
170.00 5.36YJ69 5.369369 5.369369 -4.690503 -. 678866 -. 678866
170,50 5.626449 5962b449 5.626449 -4.94878? -. ,677662 -. 677662
171.00 5.912590 5.912590 5.912590 -5.236060 -. 676522 -9676522
171.50 6,23413 6.232913 o.232913 -5.557466 -. 675447 -,6'r5447
172.00 6,9b317 605,3817 6.593817 -5.919381 -. 674436 -. 674436
172.50 ?9003469 7.003409 fe003409 -6.329921 -. 673488 -,673488
173000 7.472112 7.472112 1.472112 -6.799509 -,672603 -. 672603
173.50 R801355d 8.013558 0.0135b9 -7?34177d -. 671780 -. 671780
174,00 86645V21 8.645921 0.6459Z1 -7.974901 -. 671020 -,671020
174.50 9.3yJ396 9.393986 9.393906 -0.723664 -. 670322 -. 670322
175.00 10.2924b1 10.292451 10.2924b1 -9.622765 -. 669685 -. 669685
175.50 11*391435 11039143b 11.391405 -10.72232b -. 669110 -. 669110
176.00 12.766120 12.766120 12.766120 -12,097524 -. 660596 -*668596
176.50 14.534646 14.534646 14.534646 -13.866503 -. 666143 -. 668143
177.00 16.89391l 16.893V17 16.893917 -16.226166 -. 667751 -. 667751
177.50 20.198Jb? 20.198357 20.1983 1 -19-53093T -. 660419 -. 667419
17R.00 25.156616 25.156816 2!.156 6 -24.489660 -. 661148 -,66714b
17d.5O 33.423282 33.423202 33,4?3?82 -32,756344 -. 666938 -*666938
179.00 49.9ý9113 49.9YSV13 4V,959713 -49.292926 -. 666787 -. 666787
179*50 99.975909 99.5s5909 99.•75909 -98.909212 -. 666697 -. 666697
180.000

OATTELLa MUMOMAL IN=STTUTE - COLUMOUS LABORATOMI9[
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TABLE A-1O. DIFFRACTION COEFFICIENTS
( = 6 deg, n = 3/2 + a/17, R1 - -0.684901)

SR2  Rs R4  R5 R_ R?

0.00
.5m -. 688593 -. 690066 -. 690066 -98.658135 99.241746 7.944266

1.00 -. 607950 -. 690897 -. 690897 -49.187625 49.771308 7.403968
1.5D -. bt7369 -. 691790 -. 691790 -32.69940T 33.283209 6.936191
2.00 -.6b58b0 -.69?74b -. 692748 -24.456744 25.040715 6.52734e
2.b0 -. 68bb92 -. 693769 -. 6937t9 -19.512291 20.09(477 6.167030
3.00 -. be5 9 96 -. 694t!55 -. 694855 -16.216931 16.801382 5.847170
3.50 -.6bt8Sb -. bY600 6  -. 696006 -13.863902 14.44d666 5.561382
4.00 -. btý,8 7 -.691222 -. 697?22 -12.099822 12.684947 5.304560
4.50 -. f0b515 -. 698503 -. 698503 -10.726368 11.313902 5.072572
5.0) -.60t023 -. 699h52 -. 6998:2 -9.631747 10.21Y739 4.462038
5.50 -. 664931 -. 101267 -. 701267 -b.734999 9.321497 4.670163
6.00 -. 6b4901 -. 702749 -. 70?7+9 -7.98915o 8.575205 4.494622
6.50 -.b49jj -. 704100 -*704300 -7.356606 7.944266 4.333460
7.00 -. 6bbUcz' -. 705920 -. 705920 -6.815654 7.403968 4.185021
7.50 -. bb517ý -. 707609 -. 707609 -6.347172 6.930191 4.047899
9.00 -.665:i87 .709?6e -. 709368 -5.937r69 6.527342 3.920885
8.50 -. 6bbbbj -. 711199 -. 711199 -b.576452 6.167030 3.802939
9.00 -. 685996 -. 713101 -. 713101 -5.255737 5.847170 3.693159
9.50 -. 6,6392 -. 715v7b -.7,. 76 -4.969043 5.561382 3.o90759

10.00 -. bb6bb0 -. 71712, -. 717124 -4.711264 5.304560 3.495054
10.t0 -.6e73bv -. 719247 -. 719247 -4,47826E 5.07e572 3,405438
11.00 -. 687950 -. 721445 -. 721445 -4.266672 4.862038 3.:213bO
11.50 -. 6bb593 -. 7?3719 ".723719 -4.073686 4.670163 3.242408
12.00 -. 6998 -. 7W6071 -. 726071 -3.896979 4.494622 J.168104
12.bri -. 690066 -. 726501 -. 728501 -3.034598 4.333460 3.098093
13.00 -. 690b97 -.. o.1C -. 731010 -3.5b4887 4.18b021 3.032041
13.50 -. 691790 - 'o0 -. 733600 -3.446438 4.041899 2.969650
14.00 -.692748 -. ,u73 -. 736273 -3.318043 3.920b85 2.91064-i
14.50 -. 693769 -. 73902b -.72L028 '3.198660 3.80?939 2.854794
15.00 -.694Ub5 -. 741667 -. 74'P37 -3.087388 3.693159 2.80186b
15.50 -. 696006 -. 744792 -.74ý,-)2 -2.9834t0 3.590759 2,751668
16.00 -.6V7e22 -. 747805 -. 747805 -2.886129 3.495054 2.70401t
16.50 -. 69bý03 -. 790905 -. ,750905 -2.7940831 3.405438 2.658747
17.00 -.bý9bb2 -. 754C96 -. 754096 -e.709C71 3.321380 2.615709
17.5) -. 70126t -. 757n79 -. 757319 -2,'64320 3.E4?408 2.574765
18.00 -. 702(49 -. 160(b5 -. 760755 -?.552175 3.1 104 2,535790
18.b0 -. 704300 -. 764?25 -*764225 -Z.4b0264 :.094093 2.498669
19.00 -. 705)20 -. 767792 -. 767792 -2.412252 3.03e041 2.46329$
19.50 -,70yb09 -.171458 -. 7714!D -2.34783" ?.96-650 2.429570
20.00 -. 709J68 -. 7752ý24 -. 775?24 -2.286750 2.910648 2.397406
20.50 -. 7.111v9 -. 779092 -. 779092 -i.22M746 2.854794 2.366718
21.00 -. 713101 -. 783064 -. 786064 -2.173606 2.80'867 2.337431
21.50 -. 7150(6 -,7s1142 -. 787142 -2,121IZ 2.751668 2.309473
22.00 -. 71(124 -. 711329 -. 79;329 -ý.071130 2.704016 2.282778
22.50 -. 719i47 -. 795627 -. 7956e7 -2.023447 2.656747 2.257280
23.00 -. 7e1445 -. b00030 -. 8000J8 -1.917Q28 2.615709 2.232944
23.so -. (li719 -. b045b4 -. S04564 -1.934433 2.5747&5 2.209690
24.00 -.716U71 -. 807208 -. 809208 -1.892837 2.53t790 2.187484
24.50 --. Idbu - 9 -. 813912 -1.853023 2.498669 2.166277
25.0p -.731V10 -.818ý)bo -.61i8L'0 -1.814e82 2.463295 e914602b
25.50 -. 733600 -. H23874 .&?3814 -1.17831b 2.429570 Z.126694
26.U0 -. 7.362(0 -. b?9016 -. 829016 -3.743238 2.397406 2.108242
26.50 -. 1u908H -. 8?4291 -.614291 -1.709S558 2.36718 2.090037
27.00 -. 741567 -. 839/CO -. 039700 -l.677?00 2.33t431 2.07384b

BATTELLE MEMORIAL. INSTITUTE -COLUMBUS LABORATORIES
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27.50 -. 744792 -. 845248 -. 845248 -1.646093 2.309473 2.05783928.00 -. 747805 -. b$0937 -. 650937 -1.616168 2.2b8778 2.04250928.50 -. 750105 -. 856772 -. 856772 -1.567364 2.251287 2.02807029.00 -. 7b4096 -. b62155 -. h62755 -1.559621 Z.23Z942 2.014256?9.bu -. T57379 -. 868891 ".868891 -1.532887 2.209690 2.00112530.00 -. 760755 -. 075183 -.175163 -1.507111 2.187484 1.98865630.50 -. 764225 -. 68163b -. b81W66 -1.462245 2.166277 1.97682831.00 -. 7by(92 -. 48?53 -. 888253 -1.456246 2,146026 1.96562431.50 -. 771458 -. b95040 -. 895040 -1.435071 2.126694 1.95502632.00 -. 7?be?2 -. 902000 -. 902000 -1.412683 ?.10b242 1.94501632.50 -. 779092 -. 909139 -. 909139 -1.391045 2.09(637 1,93558433.00 -. 763064 -.916462 -. 916462 -1,370122 2.073846 1.92671233.50 -. 7d?142 -. 923973 -. 9239t3 -1.349884 2.05ý839 1.91838634.00 -. 791a29 -. 931678 -. 93167h -1.330299 2.042589 1.91059734.5v -. 7952b7 -. 939583 -. 939583 -1.311339 2.028070 1.90333235.00 -. 80003h -. 947694 -. 947694 -1.292977 2.014256 1.89658135.50 -. bU' .64 -. 956017 -. 956C17 -1.275188 2.001125 1.89033536.0110 -. u94o0b -. 964557 -. 964557 -1.257949 1.988656 l.v8458:36.50 -. 8139t2 -.973322 -. 973322 -1.241237 1.976828 1.87932337.00 -. 81bb0 -. 9?319 -. 982319 -1.225030 1.965624 1.87'54137.50 -. 8 3614 -. 991555 -. 991555 -1.209308 1.95b026 1.87023538.0{) -. d29016 -1.001037 -1.001037 -1.194052 1.94b018 1.86639738.bo -. 834e91 -1.010774 -1.010774 -1.179245 1.935584 1.86302239.00 -. 639(90 -1.020174 -1.020774 -1.164868 1.926712 1.860106
39.50 -. 845e48 -1.031045 -1.031045 -1.1)0906 1.918386 1.85764540.00 -. hm0V37 -1.041596 -1.041596 -1.137344 1.910(597 1.85563740.i*0 -. 8bb(72 -1.052437 -1.052437 -1.124166 1.903332 1.85407741.00 -. Hb2I/5 -1.063579 -1.063579 -1.111358 1.S96b81 1.85296441.5! -.6bb6 l -1.Or503o -1.075030 -1.09990b 1.890335 1.85229742.00 -. bt5163 -1.Q86e03 -1.086803 -1.086803 1.884585 1.85207b42.5o -. dd1tJ6 -1.0989C8 -1.098908 -1,075030 1.879323 1.85229743.00 -. 6tde'3 -1.111358 -1.111358 -1.063579 1.874541 1.85296443.50 -. 895040 -1.124166 -1.124166 -1.052437 1.870235 1.65407744.00 -. 902u00 -1.137344 -1.137344 -1.041596 1.866397 1.85563744.50 -. 90,0139 -1.150906 -1.150906 -1.031045 1.863022 1.85764545.00 -°91b4b2 -1.164868 -1.164868 -1.020774 1.860106 1.860106
45.50 -. 923'YI3 -1.179245 -i.1 7 9245 -1.010774 1.857645 1.86302246.u0 -. V31616 -1.194052 -1.!94052 -1.001037 1.855637 1.86639745.50 -. 939663 -1.209308 -1.209306 -. 991'355 1.854077 1.87023b47.00 -. 4 t9 4  -I.?25030 -1.225030 -. 962319 1°652964 1*87454.'47.50 -.90b,17 -1.241237 -1.2412J7 -. 973322 1.b5e297 1.6793234k.00 -. 945bb7 -1.257949 -1.257949 -. 964551 1.85i075. 1.6845S54b.50 -. 913,;a2 -1.275168 -1.275168 -. 956017 1.852297 1.890335
49.00 -.9kQ419 -1.292977 -1.292977 -. 947694 1.652964 1.89658149.5! -. 4vlb55 -1.311339 -1.311339 -. 939583 1.654077 1.903332
50.00 -1.001037 -1.330299 -1.330299 -. 931676 1.855637 1.91059750.5u -1.010714 -1.349884 -1.349684 -. 923973 1.851645 1.91838b51.00 -1.0e0174 -1.3e0122 -1.370122 -. 916462 1.860106 1.926712
51.50 -1.031045 -1.391045 -1.391045 -. 909139 1.863022 1.93558452.00 -1.041$96 -1.412(b3 -1.4126b3 -. 9C2000 1.866397 1.94501b5?.50 -1.0D437 -1.435071 -1.435071 -. 895040 1.870235 1.95502b53.00 -1.0J35b9 -1.4tb246 -1.458246 -. 866253 1.674b4l 1.965624
53.50 -1.0/b03c -1.4k2245 -1.482245 -. 861636 1.879323 1.97682854.00 -1.06ti03 -1.507111 -1.507111 -,675183 1.884585 1.98865b54.5Q -1.0VbY8 -1.b532861 -1.532687 -. 86H891 1.890335 2.00112555.00 -1.111358 -1.5596•1 -).559621 -. 862755 1.896581 2.014256

BATTELLE MEMORIAL INSTITUTE - COLUMBUS LABORATORIES
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55.50 :1:124166 -1.587364 -1.587364 -s856772 1,903332 2.028070
56.00 "1.137J44 -1.616168 -1.616168 -.8,0937 1.910597 2,0425b9
56.50 -1.150V06 -1.646093 -1.646093 -. 845248 1.918386 2.057839
57.00 -1.164668 -1.6T7700 -1.677200 -. 839700 1.926712 2.073846
57.50 -1.119245 -1.709b58 -1.709558 -. 834291 1.935584 2.090637
58.00 -1.194U52 -1.74323b -1.743?30 -o829016 1.946U18 2.10824E

58.50 -1.209308 -1.77831b -1.778318 -. 823674 1.95b026 2.126694
59.00 -1.225030 -1.8148t!2 -1,814b62 -0818860 1.966624 2.146026
59.10 -3,241Z37 -1@853023 -1.b53023 -. 813972 1.976828 2.166277
60.00 -1.251949 -1.892h37 -1.892p37 -. 809206 1.988656 2.187484

60.40 -1.271btb -1.934433 -1.9344J3 -. 604564 2.001125 2.209690
61.00 -1,29291• -16977928 -1.977928 -. 800038 2.014256 2.232942
61.50 -1.311339 -2.023447 -".023447 -. 795627 2.028070 2.257287

62.00 -].33Oe99 -2,071130 -2.071130 -. 791329 2.04ie89 2.28277b
62,50 -1.349084 -2.121128 -2.121128 -o787142 2.057639 2.309473
63.00 -1.370122 -2.173606 -2.173606 -. 783064 2.073846 29337431

63.60 -1.391045 -2.228746 -2.228746 -. 779092 2e090637 2,366718
64.00 -1.412b83 -2.286750 -i.286750 -. 775224 2.108?42 2.397406
64.50 -1.4J5071 -?o347837 -2.347637 -. 771458 2.126694 2.429570
65.00 -1.45OZ46 -2.412252 -2,412252 -. 707792 2.146026 2,463295
65,50 -1.462245 -2.480264 -2.480264 -. 764225 2.166277 2.498669
66.00 -1.507111 -2.552175 -?.5521Y5 -o76075b 2.18f484 2,535790
66.50 -1.53~bb7 -2.628320 -2,62S320 -. 757379 2,209690 2.574765
67.00 -1.559621 "20109071 -2.709071 -9754096 2.232942 2.615709
67.50 -1.567364 -2.794h51 -2.794581 -. 750905 2.251287 2.658747

68.00 -1.61616o -2.66612Y -2.886129 -. 747805 2,28Z778 2.704016
68.50 -1.64bU93 -2.963440 -2.983440 -. 744792 2.309473 2.751668
69.00 -1.67ti00 -3.007388 -3.0873b8 -. 741867 2.337431 2.801867
69.50 -1.709b56 -3919b660 -3,198660 -. 739028 2.366718 20554794

70.00 -1.743238 -3.310043 -3.318043 -. 736273 2,397406 2.910648
70.50 -1.778J18 -3.446438 -3,446438 -. 733600 2.429570 2.969650
71.00 -1.814082 -3.584987 -3,584887 -. 731010 2.463295 3.032041
71.60 -1.853023 -3.734598 -3.734598 -. 728501 2,4.6669 3.09809J
72.00 -1.892b37 -3.896979 -3.896979 -. 726071 2.535790 3.168104
72.50 -1.934433 -4.073686 -4.073686 -. 723719 2.574765 3.24240d
73,00 -1.977928 -4.266673 -4.266673 -. 721445 2.615709 3.321380
73,50 -2.023447 -4.478268 -4474b?68 -. 719247 2.65T747 3.405438
74.00 -2.0o1130 -4.711264 -4?711264 -. 717124 2.704016 3.495054
74.50 -2.121128 -4.969ý43 -4.96Q043 -. 715076 2.751668 3.590759
75.00 -2.1(j606 -5.255737 -0.255737 -. 713101 2.801667 3.693159
75.50 -2.226146 -5.676462 -5.576452 -. 711199 2.854794 3.802939
76.00 -2.266750 -5.937569 -5.937569 -. 709368 2.910648 3.520885
76.60 -P.347b37 -6.347172 -b.3471172 -. 707609 2.969650 4.047899
77.,00 -2.412?52 -6.815654 -6.815654 -. 705920 3,0320%1 4.185021
77.50 -2,460a64 -7.356606 -l.356606 s704300 3.096093 4*33346V
78.00 -2.656175 -7.98$15) -1.98"150 -. 702749 3.16d104 4.494622
78.50 -2.6?8320 -8.734999 -8.7",*999 -. 701267 3.242•08 4.670163
79.00 -2.709011 -9.631747 -9.631747 -o699852 3.321381 4o862038
79.50 -2.794b51 -10.726368 -10.728368 -. 698503 3@40b438 59072572
80.00 -2.8b6129 ,-12.099822 -12.099822 -. 697222 3.495054 5#304560
80.60 -?.983440 -13.863902 -13.863902 -. 696006 3.590759 5o561382
81.00 -3.007368 -16.216931 -109216931 -. 694855 3o693159 5.847170
61.50 -3.198600 -19.512291 -19.512291 -. 693769 3.802939 6.167030
92.00 -3.31043 -o4.4b?44 -24,•46744 -,692748 3.920865 6o527342

F2.50 -3.44b438 -32.699407 -32.69Q407 -. 691790 4.041899 6.936191

83.00 -3.5b4687 -49.161625 -49.187625 -. 690891 4,186021 7.403968

BATTELLE MEMORIAL INSTITUTE- COLIlMJUS LABORATORIES
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Re !L!

83.50 -3.734598 -98.658135 -98.658135 -. 690066 49333460 7*94420
84.00
84.50
85.00 -4.266673 49.771308 49.771308 -. 687950 4.862038 10.217739
85.50 -4.476b68 33.923209 33.283209 -. 687369 5.072572 11.3139CZ
86.00 -4.711264 25.040115 25.040715 -. 686850 5.304560 12.684947
86.50 -4.969043 20.096477 20.096477 -. 686392 5.561382 14.448666
87.0U -5.255737 16.901382 lb.8013b2 -. 6b5996 5.84"7170 16.801382

87.5b -. 5tb64b2 14,448666 14,44H666 -. 685661 6,167030 20,096477
88,00 -5.931569 12.684947 12.684947 -. 685387 6.527342 25,040715
88.50 -6.347172 11o313902 11.313902 -. 685175 6.936191 33.283209
89.00 -6.616b54 10.211739 10.217739 -. 685023 7.403968 49.771306
89.50 -7.356606 9.321497 9.321497 -. 6b4931 7.944266 99.24174b
90.00
90.50 -8.734999 7.944266 7.944266 -. 684931 9.321497 -98.658135
91.00 -9.631747 7.40396d 7.403968 -. 685023 10.217739 -49.18762b
91.50 -10.728368 6.936191 6.936191 -. 685175 11.313902 -32.699407

92.00 -12.099b?2 6.527342 b.527342 -. 685387 12.684947 -24.456744

92.50 -13.863V02 6.167030 b*161030 -. 6b5661 14.440666 -19.512291
93.00 -16.210931 5.847170 5.847170 -. 685996 16.801382 -16.216931
93.50 -19.51?291 5.561382 5,5613b2 -. 686392 20.096477 -13.863902
94.00 -24.651'11#4 5.304560 5.304560 -. 6b6650 25.040715 -12.099822
94.50 -32.699407 5.072572 b.072572 -. 667369 33.283209 -10.728368
95.00 -49.1b7b25 4.862038 4.862038 -. 6b7950 49.771308 -9.631741
95.50
96.00
96*59,
97.00 49.771308 4.1o5021 4.185021 -. 690897 -49.187625 -6.815654
97.5o 33.2b3e09 4.047b99 4.047899 -. 691790 -32.699407 -6.347172
98.00 25.04U015 3.920885 3.920bb5 -.692148 -24.456744 -5.937569
98.50 20.0964(7 3.802939 3.8029J9 -. 693769 -19.512291 -5.576452
99.00 16.6013b2 3.693159 3.603159 -. 694855 -16.216931 -5.255737
99.50 14.44eb66 3.590759 3.590759 -. 696006 -13.863902 -4.969043

100.00 12.684947 3.495054 J,495054 -. 697222 -12.099822 -4.711264

100.bO 11.313V02 3.405438 3.405438 -. 698503 -10.728368 -4.478268
101.00 10,21fl39 3.321380 3.321360 -. 699852 -9.631747 -4.266673

101.50 9.3el497 3.242406 3.24e408 -. 701267 -6.734999 -4.0736hb
102.00 8.515205 3.168104 3.1681C4 -. 702749 -7.986150 -3.896979

i07.5C 7.944e66 3.098u93 3.098093 -. 704300 -7.356606 -3.734598

103.00 7.403964 3.032041 3.032041 -. 705920 -6.815654 -3.584887

103.50 6.936191 ?.969650 2.969650 -. 707609 -6.34(172 -3.446438
104.00 6.527J42 2.91064d 2.910648 -. 709368 -5.937569 -3.318043
10'.5b) 6.1b1030 ?.654194 2.854794 -. 711191. -5.576452 -3.198660

105.00 5.841110 z.o01F67 2.b01867 -. 713101 -5.255737 -3.087388
105.50 5.561Jb2 2.75166b 2.751668 -. 715076 -4.969043 -29983440
106.00 5.30'bb0 2.704016 2.704016 -. 717124 -4.711264 -2.886129

106.50 5.07?s72 2.658141 1.656747 -. 719247 -4.47M268 -2.794851
107,00, 4.Hb?2036 2.615109 2.615709 -. 721445 -4.26"673 -2.709071
107.50 4.6/01b3 2.5f4165 2.574765 -. 723719 -4.073686 -2.628320
10.O0 4.4946?? 2.535790 2.535790 -. 726071 -3.896979 -2.552175
100.50 4.333460 2.498669 2.498669 -. 72d501 -3.734598 -2.480264
109.00 4.1650e1 2.463295 2.463295 -. 731010 -3.564847 -2.412252

109.5( 4.04/699 ?.429570 e.429570 -. 733600 -3.446438 -2.347837
110.00 3.020db5 2.J91406 e.397406 -. 736273 -3.316043 -2.286750

110.59 3.60e939 2.366718 2.366718 -. 7390?8 -3.198660 -2.228746
111.00 3.69 159 2.331431 2.337431 -. 741867 -3.081388 -2.17360b

BATTELLE MEMORIAL INSTITUTE- COLUMBUS LABORATORIES
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111.50 39590759 2,309473 2.309473 -.744792 -2.983440 -2.121128
112.00 3.49b054 2.282776 2.282778 -.747805 -2.886129 -2.071130
112.50 3.40h438 2.257207 2.257267 -*750905 -2.794851 -2.023447
113.00 3.3e1380 2.232942 2.232942 -9754096 -2.709071 -1.977928
113.ti0 3924i.408 2.209690 ZI709690 -.7h7379 -2.628320 -1.934433
114.00 3.168104 2.187464 2.1874d4 -.760755 -2.552175 -1.892837
114.50 3*096093 2.166277 2.166277 -.764225 -2.480264 -1.853023
115.00 3.032ý041 2o146026 2.146026 -.707792 -2.412252 -1.81488?
115.5c, 2.969bbO 2.1?6694 2.126694 -.771458 -Z.347837 -1.778318
116.00 2#910b48 2.108242 2.108242 -.775224 -2.286750 -1.74323b
116.50 2.b64794 2.090637 2,090637 -.779092 -2.228746 -1.709558
117.00 2.801867 2o0738i46 k,073846 -.783064 -2.173606 -1.677200
117.50 2.7b1668 2.0518-39 ie.057839 -0787142 -2.121128 -1.646093
118.00 2.704016 2.04Z589 29042509 -.791329 -2.071130 -1.616168
118~.50 2.656747 2.028070 2o028070 -.795627 -2,023447 -1.587364
119.00 2.615709 2.014256 e9014256 -.800038 -1,977928 -1.559621
119.50 2.514765 2.001125 2.001125 -.804564 -1#934433 -1.532887
120.00 2.535790 1.9bd656 1,98A6!)6 -.809208 -1.892837 -1.507111
120.50 2.496b69 10976828 1.(P76828 -.813972 -1.853023 -1.482245
121.00 2.463Z95 lo.'65624 1.965624 -.818860 -1.814882 -1.45824.6
121.50 2o429$70 1.955026 1.955026 -9823874 -1.778318 -1.435071
122.00 2.391406 1.94b018 1.945018 -.829016 -1.743238 -1.412683
122.5o 293b6718 10935584 1.9355d4 -.834291 -1.709b58 -1039104t)
123.00 2,33(431 1.92b112 1.926712 -.839700 -1.677200 -1.370122
123.50 2.309473 1.Vlb3b6 1,9183b6 -.84524b -1.646093 -1.349884
124.00 2.2kc718 1.9-10597 109105V7 -.850937 -1961b168 -1.330299
124.50 2.2542V7 1.903332 1.903332 -.856772 -1.581364 -1.31133V
125.00 2.232942 i.bvbsb1 1,696501 -9862755 -1.559621 -1.292977
125.!)o Zo.209D 1.b90335 1.i090335 -.868891 -1.532887 -1.27518d
126.CO 2-107464 1.dg4b8b 1.884565 -.875383 -1.501111 -1.257949
126.bo 2.166,77 1.079323 1.0793Z3 -.881636 -1.48?245 -1.241237
127.00 2.146U26 1.874541 1.874541 -.886253 -1.458246 -1.225030
127.50 2.1c.6694 1.810235 1.b70235 -.895040 -1.43b071 -1.209308
12A.00 2.1064e42 1.86b391 1.866397 -.902000 -1.41eý683 -1.194052
12f.50b 2*0Vtb~l 1.e6302? 1.b53022 -.909139 -1.391045 -19179245
129.UD 2.01I3846 1.b6010b 1.860106 -o916462 -1,370122 -1.164868
129.50 2o0tý1039 1.85764b lobS1645 -o923973 -1.349884 -1.150906
130.00 P.04i5b9 1.85!1631 1.855637 -.931678 -1.330299 -1.137344
130.50D 2.oe 8010 1.654071 1.854017 -.939583 -1.311339 -1.124166
131.00 2.014Z56 1.652964 1.852yb4 -e947694 -1.292977 -1.111358
131.50 2.001125 1.852291 1.652297 -e956017 -1.275188 -1.098908
13?1Ufl 1.9L86656 1.ab?075 1.852075 -o964557 -1.25194.9 -1.086803
132.!)U 1.91bb2d 1,852297 1.852297 -.913322 -1.241237 -1.075030
133.00 1.9bbbZ4 1.H52964 1.852964 -69b2,219 -1.225030 -1.06357V
133.50 1.95b026 1.854071 1.65S4077 -.991555 -1.209308 -1o052431
134.00 1.VV5Ujd 1.8J55631 1,855637 -l.001037 -1.194052 -1,04159b
134,50 1.9a558i4 1.d!11645 1.657645 -1.010?77 -1.179245 -1.03104b
135.00 I.V?26(12 1.860106 10860106 -1.020774 -1.164868 -1o020774
135.50 1.91dib6 1.oN3022 1.8630?2 -1.031045 -1.15U906 -1.010774
136S.CO 1.910bV7 1.866397 1.866397 -1#041596 -1,137344 -1*001037
136.50 l.90.jJ32 1.870235 1.70235 -1.052437 -1.124166 -.991555
137.0V 1.Sqb,61 1.674541 1.874541 -1.063579 -1.111358 -.98?319
137.50 1.89UJ35 1.87Y323 1.8,79323 -1*07-030 -1.098908 -.973322
138.00 1.884bb5 1.864be!5 1.684565 -1.08,6803 -1.086803 -.964!D57
1314.b0 1.81Y323 1.8Y033b5 1.690335 -1.098908 -1.075030 -o956011
139.00 1.b)4t541 1.896581 1.8l965b1 -1.111358 -1.063579 -9947694
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Re Ra 4 Re

139.50 1,070235 1.903332 1.903332 -1,124166 -1.052437 -. 939583

140.00 1.866397 1.910597 1.9105v7 -1.137344 -1.041596 -. 931678

140.50 1#b63022 1,918386 1.918386 -1#150906 -1.031045 -. 923973

141.00 ].e60106 1.926712 1.926712 -1,164866 -1.020774 -9916462

141.50 1.851645 1.935584 1,935584 -1.1'9245 -1.010774 -. 909139

142.00 1.855637 1.945018 1.945018 -1.194052 -1.001037 -. 902000

142.50 1.854017 1,95b026 1.955026 -1.209308 -. 991555 -,895040

143.00 l.88iVb4 1,965624 1.96b624 -1.226030 -. 9de319 -. 888253

143.50 1.bbe297 1,97e$28 1.976828 -1.241237 -o973322 -. 881636

144.00 1.b5i075 1.V68656 1,988656 -1.257949 -. 964557 -. 87518S

144.5o 1."21r 2.001125 2.001125 -1.215184 -. 956017 -- 868891

145.00 1.86e964 2.014256 Z.014256 -1.292977 -. 941694 -. 862755

145.50 1.8s407? 20028070 Z.028070 -1.311339 -. 939583 -,856172

146.00 i.d65b37 2.042589 2.042589 -1.330299 -. 'i31b78 -. 850937

146.50 1.85l645 2.057239 2,057839 -1.349884 -. 923973 -. 845248

147.00 1086V106 2.073846 2.073b46 -19370122 -0916462 -. 839700

147.50 1.863022 2.090631 L.090631 -1.391045 -. 909139 -- 834291

148.00 1.ab6397 2.108242 2.108242 -1.412683 -. 902000 -. 829016

148.50 1.8702.35 2.126694 2.126694 -1.435071 -. 89b040 -,823874

149.00 i1'b4!)1 ?.146026 2.146026 -1.458246 -o888253 -. 818860

149.50 1.819J23 2.166277 ý,166277 -1.462245 -6881636 -. 813972

150.00 1.864!86 2,15.1484 2.187484 -1.507111 -. 875183 -. 809208

150.50 1.80435 2.209690 2.209690 -1.532887 -. 86b891 -,804564

151.00 1.8$496 2.23294? 2,232942 -1.559621 -. 862755 -. 800038

151.50 1.90J332 2.2b5281 Z.257287 -1.587364 -,856772 -. 795627

Ib2.00 1.910bT7 2.2o2178 2.282778 -1.616168 -. 850937 -. 791329

15?.50 1.91bib6 2.309473 ;.304473 -1.646093 -. 84b248 -. 787142

153.00 1.926112 2.337431 2.337431 -1.671200 -. 839100 -. 783064

153.b0 1.935b54 2.366718 2o366718 -1.709558 -. 834291 -. 779092

154.00 1.94501U8 2.397406 2.397406 -1.743238 -. 829016 -. 775224

154.!0 1.9552u6 2.429570 2.429510 -1.778318 -. 823874 -. 771458

155.00 1.yb5b84 2.46329b 2.463295 -1.81488' -. 818860 -. 767792

155.50 1.916626 2.4Y8669 2.498669 -1.853023 -. 813972 -. 764225

156.00 1.986b56 2.535790 2.5357V0 -1.892031 -. 809208 -. 760155

156.50 2.001125 2.514765 2.5747b5 -1.934433 -. 804564 -. 757379

157.00 2.0145bb 2.613709 2.615709 -1.977928 -. 800038 -. 754096

157.5t) 2.0268010 2.L58747 ?.658747 -2.023447 -. 795627 -075C90•

15l.00 2.042589 ?.704C16 e.104016 -2.071130 -. 791329 -. 747805

158.50 ?.05?b3Y ?1.7816bb ?.751668 -2.121128 -. 781142 -o74792

159.00 2.013d46 2.80186r e.801967 -2.113606 -. 783064 -.741867

159.50 ?.09031 2.854794 2.854794 -2.2*2?84 -. 77V092 -. 739026

160.00 2.10oC42 2.910648 e.1V0648 -2.286750 -. 775224 -. 736274

160.50 ?.126694 2.969650 e.969650 -2.347831 -. 771458 -e733600

161.00 ?.14b026 3.032041 3.032041 -2.412252 -. 761792 -. 731010

161.50 2.166211 3.0968093 .3.09093 -2.480264 -. 764225 -. 728501

162.00 2.1414o4 3.166104 3.160104 -2.552175 -. 760755 -. 726071

162.50 ?.e0o090 3.242408 J.?424C8 -2.628320 -. 757379 -,723719

163.00 2.2j2'14? 3.J21380 4.321380 "e.l0971 -. 754096 -. 721'45

163.50 2.2,lebl 3.405438 3.405438 -2.794R51 -. 750905 -. 719247

164.00 2.2d178 3.495054 3.49504 -2.886129 -. 747805 -0717124

1b4.50 2.3oq4 1 3 3.5907b9 J.590759 -2.9d3440 -. 746792 -. 715076

165.00 2.331431 3.6v3159 3.693119 -3.087388 -. 741867 -*713101
165.50 2.386118 3.802939 3.802939 -3.198660 -. 739028 -. 711199

166.00 2.'11406 3,20885 J.9208U5 -3.318043 -. 73b273 -. 709368

166.50 ?.4v,310 4.041899 4.047899 -4.446438 -. 73J600 -. 707609
167.0o ?.4b3 4.185021 4.1R5021 -3.584687 -. 731010 -,705920
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167.50 ?,490669 4.333460 49333460 -39734598 -9728501 -. 704300
168.00 2,535790 4.494622 4.494622 -3@896979 -o726071 -. 702749
168.60 2,5/4T65 4o670163 4o670163 -4.073686 -. 723719 -"701267
169.00 2.615109 4,b62038 4.86203O -4o266673 -,721445 -o699852
169.60 2.668747 50072572 5o072572 -4o478268 -. 719247 -. 698503
170.00 2.704016 5.304560 6.304560 -4,711264 -. 717124 -,697222
170,o5 2.7'lb68 5.b61382 b.5613O2 -4.969043 -. 715076 -. 696006
171.00 2.801067 5.047170 S.847110 -5,255737 -. 713101 -. 694855
171,60 2?,84794 6.167030 6,167030 -5.576452 -,711199 -,693769
172.00 2,910648 6.b27342 6,527342 -b.937569 -- 709368 -o692740
172.50 2,969650 6.936191 0.936191 -6.347172 -. 707609 -. 691790
173,00 3,032U41 7.403968 7.40396b8 -6.815654 -. 705920 -. 690897
173.5U 3,098093 7.944266 7.944266 -7.356606 -. 704300 -. 690066
174.00 3.168104 8.575205 ",575205 -7.988150 -. 702r49 -. 689298
174.50 3924Z408 9.321497 9.321497 -8.734999 -. 701267 -. 688593
175.00 3,321380 10.217739 10.217739 -9.631747 -. 699852 -. 687950
175.50 3940!438 11.313902 11.313902 -10.728368 -9698503 -. 687369
176.00 3.495064 1?,b64947 12.684947 -12.099822 -9691222 -. 6b6850
176.50 3.590769 14.448666 14.448666 -13.863902 -. 696006 -.68639e
177.00 3.69315S 16.801382 1608013b2 -16.216931 -,694855 -. 685996
177.50 3.802939 20,C96477 20.096477 -19.512791 -. 693769 -,685661
278.00 3,9i0e•5 25.040715 25.040715 -Z4.456744 -. 694748 -. 6853*1
178.50 4.04YO99 33,203209 33.283209 -32.699407 -. 691790 -968517b
179,00 4,185021 49.771308 49.771308 -49.17625 -. 690897 -9685023
179.60 4.333460 99.241746 99.241746 -98.65813b -. 690066 -e684931
130.00
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FIGURE A-10. DIFFRACTION COEFFICIENTS
(a. a 8 deg, n - 3/2 + .,r,

S- -0.691119)
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TABLE A-Il. DIFFRACTION COEFFICIENTS
(at a 8 deg, n - 3/2 + a/r, R2 - -0.691119)

. Re _R Re 1

0.00

.50 -. 6l8034 -. 700020 -. 700020 -98.642853 99.201357 6.150810

1.00 -.o6l131 -. 701109 -. 701109 -49.186108 49.744679 5.830902

1.50 -.616JO3 -. 702264 -. 70e2o4 -32.702412 33.261095 5.545053

2.00 -. 615iJ2 -. 703464 -. 703484 -24.461963 25.020801 5.288160

2.50 -6#4d2S5 -. 704771 -. 70471l *19.518900 20.071839 5.056091

3.00 -. 694100 -. 706124 -. 706124 -16.224270 16.783555 4.845467
3.60 -. 693s96 -. 7S7%44 -. 707544 -13.871R09 14.4313A4 4.653495

4.00 -. 693015 -9109032 -. 709032 -129108132 12.666043 4o477849

4.50 -. 69Z016 -. 71058d -. 7105•8 -10.736973 11.291264 4.316574

S.Co -. 692219 -. 712214 -. 712214 -9.640571 10.201288 4o168010
5.50 -. 6Vl182 -. 713909 -. 713909 -8.743988 9.305175 4.030771
6.00 -. 61o*08 -. 715674 -. 715674 -7.997264 8.55b967 3.903627
Ao50 -.641JV4 -. 71,511 -0717!11 -7.365S12 7.925078 3.785654

7.00 -,61124 -. 719420 -. 719420 -6.824929 7.38f803 3.675623

7.50 -. 691lb0 -. 721402 -. 721402 -6.356497 6.920025 3.573076

8.00 -. 6V1119 -. 723451 -. 723457 -5.946929 6.511158 3.477219

8.50 -. 6411b0 -. 725587 -. 725567 -5.5b5834 6.150810 3,387446

9.00 -.641241 -,727193 -. 727793 -b.265132 5,830902 3.30322b
9.50 -.631394 -. 730075 -. 730075 -4.978442 5.545053 3.224086

10.00 -. 691608 -. 732434 -. 732434 -4.720660 5.28d160 3.149609

10.50 -,69p182 -,734?3 -.734873 -4.487655 5.056091 3.079470

11.00 -. 692219 -. 737391 -. 737391 -4.276046 4.84t467 3.013186

11.50 -. 691216 -. 739990 -. 739990 -4.083042 4.653495 2.950507

12.00 -. 643075 -. 742671 -. 742671 -3.906314 4.•71849 2.891413

12.50 -. 613296 -. 745435 -,745435 -3.74390d 4.316574 2.835361

13.00 -. 6941b0 -. 740294 -. 7482d4 -3.594171 4.16b0o8 2.782232

13.5O -,64482h -. 751219 -. 751219 -3.455693 4.030771 2.73182S
14.00 -. 6V5632 -. 754242 -. 754Z42 -3.327267 3.903627 2.683959
14,50 -. 6V6303 -. 751353 -. 751353 -3.207853 3.786b44 Z,638471

15.00 -. 617137 -. 76055O4 -. 7605s4 -3.096S47 3.67S623 2.595208

15050 -.6tbo34 -. 763847 -. 763847 -2.992565 3.573076 2.55403b

16.00 -. 68V995 -. 7i723' -. 7672J4 -?.95O218 3.4717219 2.514826

16.50 -. 700040 -. 770716 -. ?70116 -2.803904 3.381446 2.41746b

17000 -'701109 -. 7l4295 -. 77?4295 -2.714089 3.303225 o.4416'!

17.50 -.70264 -. 171972 -. 777972 -?.637?99 3.22096 2*407bb4

18,00 -6733J4 -. 1$1750 -. 781750 -2.561117 3.149609 2.375440

18.60 -. 704111 -. 7d8630 -. 7?5630 -2.4e9168 3.079420 2,344487

19.00 -. 706144 -.149615 -. 789615 -2.421|17 3.011J86 2.31492b

19.50 -. 701)44 -. U43106 -. 793715 -2.3566664 2.950607 2.236692
20.00 -. 7j9Jj2 -. 141906 -. 797906 -2.296539 2.A91413 a.259712

20.60 -.7j0oiS -,8l2z11 -. 802217 -2.Z3?496 2.836361 2.233929

21.00 -.71221' -.80664Z -.806642 -e.I's2317 2.78223' Z4209286
a1.bO -.1lJ009 -. 4111|2 -. 8111op -. Z129401 Z.7318 ?.18512t

22.00 - 7-.615040 -.415440 -Z.079765 Z.680959 Z.163201

22.50 -.111211 -.6,10419 -. 620619 -e*03PO43 2.63btl1 Z.141616
23.00 -. 119*20 -. 626521 -. 025521 -1.906406 2.59"k08 2.121099

?3.!0 -. 1o2re0 -.8jq560 -. 630550 -1094Z454 2.556035 2.io142V
24.00 -.723441 -46j,4108 .843S708 -1.9013?0 zs!)1'825 Z00026M

245 -e.7 ..S40490 -.840946 -1.8614bh 2-4f7462 2.06467Z
25.00 -. 72lf9i~ .. U%6421 -. 046443 -1.823ZI0 Z*441641 ?.047619
25.60 -.1J0J15 -,.8oq8: -. 851907 -1.786689 2&401f64 2o031140
Z6.00 -.ljSJ4 - ,, -. 6163 -1.615172 2.315*40 2,015609

26.60 .. lJ00I3 -. 663544 -|.71?M56 2.346487 2,000698
27.00 -.47jJ9l -.46V,24 -1.665462 2.314928 1.986303
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Re_ Be R4  R eB

27.50 -.739990 -.875697 -.875697 -1.654318 2*286692 1.972841
28.00 -014zbl1 -.842~001 -.882007 -1.624358 29259712 1.959950

*28.50 -974S435 -.898*77 -.888477 -1.595518 2.233929 1.947690
29.00 -. 7462$4 -.695113 -.895113 -1.667741 2.209285 19936042
29.60 -.7!1219 -.901916 -.9019is -1.540973 2.105727 1*924989
30.00 -.754e42 -090ed91 -.908897 -1.b15162 2.163207 1.9l4b1J

*30.60 -.7,736j3 -.9160ti5 -.916055 -1.490263 2.141678 1.904600
31.00 -.160554 -.923397 -.923397 -1.466230 2.121099 1.895234
31.60 -.76:3.47 -.930928 -.930928 -1.443022 2.101429 1.806403
32.00 -.76le34 -.930653 -,93e6$3 -1.420601 Z.082632 191578094

3,9 -.110116 -.946519 -.946579 -1.398930 2.06467? 1.870295
33.00 -.714295 -.954710 -.954710 -1.377976 2.041519 1.862996
33.50 -.717472 -.9630$3 -.963053 -1.357706 2.031140 1.856186b
34.00 -.7d1150 -.971615 -.971615 -1.338089 2.015509 1,84985b
34.50 -.7056i0 -.980402 -.980402 -1.319098 2.000b98 1.043997
35.00 -.70ý615 -.949420 -.9894Z0 -1.300706 1.9e6383 1.838603
35.50 -.743106 -.998679 -.998679 -1.282887 1.972841 1.833666
36-00 -. )79706 -1.008183 -100081d3 -1.265618 1.959950 1.829179
36.'20 -.802217 -1.017943 -1.017943 -1.249876 1.941690 1.825136
37.00 -.406642 -1.027966 -1.027966 -1*2326'uG 1.936042 1.82153J
37.50 -.b11182 -1.038260 -1.038260 -!-?16889 1.924989 1.818364
38.00 -*l.81)d40 -1.048836 -1.04ga36 -1.201606 1,914513 1.815626
3A.50 -.bz0519 -1.059701 -1.059101 -1.186770 19904600 1.81331b
39.00 428.5t6i -1.01006T -1.070867 -1.17236S 1.895234 1.811429
39.60 -.d3o."60 -1.042343 -1.082343 -lo1SS376 1*68640.3 1.00996#4
4P.00 -.t33,1ud -1.044141 -1.094!41 -1.144181 1.870094 16!108918
40.60 -99414995 -1.106272 -1.106272 -1.131582 16870295 1.808292
41.00 -.846423 -1.114748 -1.118748 -1.118748 1.862995 1.808083
41.b0 -.621937 -1.131581 -1.131582 -1.106272 1.8561*s 146014792
4Z,00 --851093 -1.144787 -1.144787 -1.094141 1*6498SS 1.808918
42.50 0.6'344 -1.156376 -1.158376 -1.082343 1.843997 1.809964
40.00 -. "691644 -1.172365 -1.17a'365 -1.010867 1.9e3060 1.811429
43.$Q -.615'97 -1.146770 -1.186770 -1.06ý9701 1.83J666 1*813316)
44.00 -.bidoor -1.271605 -1.201605 -1-044R36 1.829179 1.815626
44.6)O -.146#471 -1.2P16'389 -1.216:349 -1.034260 1.02!)136 108114364
45.00 -.605113 -1.4!3264~0 -1,232640 -1.021966 1.8A21533 1.621633

4..3 -.1019118 -1.2*ddtb -1.248476 -1.017943 1.810364 1.82b!36
46.00 -.Voidv1 -1.206610 -1.26s418 -1.0061ki I.8166bA 1-929179

-09160$t) -1.24z881 -1.?SZ87 -.998679 1.81.9315 1.833666
4F.00 -.Yejjv7 -1.300106 -1.300706 -.9694,70 1-411429 1.818603
47.60O -.930~e'S -1.319096 -L.319095 -.900%02 1.809964 1.84399?
48.00 -.93866i3 -1.3306009 -1.33b069 -.9716i5 1.804918 1.194965b
418.60 -. 4,9 -1.3il70S -1.357705 -.96335) 1.808292 1.85b186
49.00 -.Vi4110 -1-311976 -1.377476 -.954710 1.0100803 1.862995
49.110 -.'5)J -1.369830 -1.39b93O -.946579 1.800292 1,87029s
50.20 -.'P11615 -I.4?0601 -1.420601 -.93$*iS3 1.800618 1.o87094

-.440%ua -1.443022 -1.443022 -.930425 l.809964 1e606.oj
51.011 -.Vol'20 -1.466230 -1.466230 -.92339? looIJ429 1.895234

5. -. V#vdl7' -1.443263 -1.490263 -.91h6056 1.o13l5 1.904600
57.00 -1.09'n163 -1.615162 1.%6Z -.904*V7 1041"626 1.914bo1)

* 62.bi -1.011V43 -1.$409?3 -1.S*0973 -.901910 186OW6' 10924969
53.00 1.~'6 -1.t6V?41 -1.567741 -.695113 16"Z1633 1.936042
s?.2M0 -l0s10.5;bs18 -1.s5s651 -.088477 1.SZ26136 1.947690

5.. -I.04d*J6 -1.6?4355 -1.62*168 -.S8?07ý0 1.82V17 10959950
5*g -1.11011 -1.65*316 -1.04*316 -.Ptsftq7 1.14336t6 1.9720*1

55.00 -i.oljob? -1.6956Z6 -1.664St2 -.06E9S44 I.63r603 1.986343
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RR P4  B5  _e P?

55.50 -1.002343 -1.717855 -1.717855 -.863S44 1.843997 2.000598
56.00 -19044141 -1.751572 -17SIS12 -.857693 19849855 2.015509
56.50 -1.106272 -1.7d66689 -1.7116669 -.051987 1.856185 2.031140
57.00 -1.116,4S -1.823290 -1.823290 -.846423 1.862995 2.047519
57.50 -1.131582 -1.861468 -1.861468 -.840990 1.870295 2.064674
58.00 -1.144181 -1.901320 -1.901320 -.835708 1.570094 2.082632
58.50 -1.1t11i76 -1.942954 -10942954 -.830550 1.880403 2.101429
59.00 -1.112365 -1,966486 -1.9864d6 -.82S521 10895234 2.121099
59.0b -1.1~6I?0 -2.032043 -2.032043 -*920619 10904600 2.141675
60.00 -1.201605 -Z.079?6b -2.01976S -08IS940 1.914513 2.163207

60o53 -1.?163a9 -2.129801 -e.129801 -.61118? 1.9!49119 2.185127
61.00 -1.242640 -2.142317 -2.102317 -.806642 1.936042 2.209286
61.50o -1.2'8Ss?6 -2.231496 -?o237496 -.802217 1.94(690 Z.233929
62.00 -I.i65b18 -2*241DS39 -Z.295539 -.797906 10959950 2.259712
62.50 -1.02ozo7 -2.356664 -2.356664 -.793706 1.912841 2.286692
63.00 -10300,06 -2.421117 -Z.4?1117 -.7d9615 1.986383 2.31492d
63050 -1.31VU99 -2.464~16d -4.489168 -.765630 2-000J598 2o344481
64.00 -1.338Jdv -2.56111? -2.561117 -0781750 2.01b509 2.375440
64.!50 -31'5 -2.631z99 -2.637299 -.777972 2e031140 2o407864
65.00 -1.31fils1 -2.718088 -29718068 -.774?95 2.047519 2.441841
65.50 -113yeli0 -2.403904 -Z.803404 -.770716 Zo06'672 2,47746e
66.00 -1.4etIQ01 -2.095218 -e.895218 -.767234 2.062632 2.514825
64.ýo -1.4430Z2 -2.99256b -2.992565 --703A4? 2.101429 Z%55603z)
67.00 -1.466230 -3.046547 -3.094547 -.760554 2.121099 2.545Z08
67.50o -1.413263 -3o207853 -3.207db3 -.157353 2.14167ft 2.6314471

68.00 -1.515162 -3.327261 -3,321207 -.754?42 2.163z07 2.(683959
6*o.50 -1.5404?3 -3.4,j,693 -J..55693 -. 529 2.18b727 2*.'3182b
69.00 -1.5"1141 -3.544171 -3.594171 -o748204 2*209295 2.762232
69.50 -1s~8 -3.7439 8 -J,743908 -.745436S 2*233929 2.835361
70.00 -j.61*3t~d -3.906314 -3.90631' .427 2-25S971.?941
70.50o -1.6ti*31't .4,043042 --0~33Jý4 -.139990 2.286692 2.9b0607
01.00 -1.b0s#6e -4.2f6046 -4.276046 -.737391 2*3l'92R 3.01310b
71.to0 -1.1?1Is,2 -4.48655s -4.4816S5 -.734873 2.3444N7 3.079420

72.c0o .711 -4.720660 -4.720660 -.?3?43' 2.3?S'40 3.14960V
72.S0 1.1.daiev -4.9l6442 -'.978442 -.730075 L0.4011464 3.2?24086b
13.400' -1.4z3gq0 -S.?6j13Z -b.265132 -.7zr793 2.441041 3.30322!)
73.50 -1~~'8 -5.S45834 -:s.5ss644 -.?2558? 2.*T/462 3.3*17446
74.00 .1.9-.1lit -S.44609? -5.946429 -.7234S? 2.614825 3.4771?19
74.$?3 -J.Vtlfý4 -6.306441 -6.3$64v? -.711402 2.654035 3.573070
75.02 -1.9'06446 -6,824424 -6.824929 -.719420 2.59S208 3.675b23

75.0 2.05243 -?.365Sv12 -1.365412 -.?17%11 2.630471 3754
14.*00 -?.0?'w?@ -. VVZ614~ -1.997164 -0715614 ?*663539 3.90352

7P.,I -?.12o0 I EJ8 -P.1414'" -.713909 Z.7310V26 4.030771
7.2 -Z.Id11 -. 6451 -V.640S11 -.712214 2.76223? 4.160018

?71'bl -?.ej?4vb .1.393 -10.036913 -.Y710ý, P.63b361 .1ir

711.00 -?.z45J9 912,0104,0 -1.012 -.70903t Z.910143 4.477914V

?st*ýo -2.,664 *lj11I129 -1J.st)e09 -*707544 2.95cf607 4.653495

79.00 -. 21 -16.2;1602 -it.226210 --706124 3.oIJIA6 40645'6?

110.01 -?.561111 -e4.46163 Z'.0461VS3 -.7034114 3414V609 5.2611160
80.520 -1706 1 ll9v -)Z. 10,%1I -3e4772412 *.7GZ64 3.2?40(46 5b.545053
41.20 -277 ~ ' -44*1'1LIDO -*9.185'QO -*70110 J.30J2?lt S.830902
p111.57 -. 0t)-6625 -V*.N420,3 -.7000?9 3.3st44#. 6.150510

U30. *.Q63? 9.4b7V 4V.744619 -.697131 3.675623 7.367603

SATTUMLLE MIRMOFAAL INM~TUT9 COLUMBUS LASORATOMISS
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84.00 -3*3207 5 3 . 61 9 6. 6l -.696303 3.7855*4 7.92807884uO -33121 50216O1 2t).020861 9.69553e 3*90J627 8.558967846 3~6~ 20-0771339 20.077839 -o694325 4.030771 9030517t85.00 16.143555 1 6.?e36bbt -*694180 4.166016 10.20128885s.S0 -3vr4sV08 14.4313d* 14.4313S4 -o693596 4.316574 11.29726486.00 -34916314 12.661043 12.66$043 -.691075 4*477849 12.66004J86.!60 -4,06304.Z 11.291264 11.297264 --692616 4.653495 14,43138487.0 -. 2'n4 1O.Zolzas 10.2012 -.692z,9 4.845467 16.783S5567S 4.dt5 9.305175 v*305175 -06918382 5.056091 20,O'f783V80.50 -4b C- d5 '#7 . 5 ~ 69160d S.28'4160 25.0208018-50 4-914,012 7.9Zd078 7.928078 -o691394 So54b053 33209890 -. 6~.j 7.341803 1.3878213 -. 691241 5.839902 49.74467989053 -5.53!bG3. 6.9z0025 6.920025 -0691150 60150l819003590.0099215
9.0.0 -603ie497v 6.150102 5000 -.691150 b.920025 -98.642853
91. 030 67.305o c, 5.633902 ?.3o o -387803 - '9 . 1#eioa916 73~2 5.345053 5.54b353 -.691394 7.926078 -32.70241292.00 -?.9y/l-6. S.Zid81eg 5*288160 -.691608 8.558967 -24.46196392.50 -8. 131pi~d S.0ilo91 S0056041 .69148 9.305175 -19.51880093.00 -9.64)311 4.445467 4.845467 -.697LI19 10.201288 -16.22427093.50 -10.136113 4#6i3495 4.653495 -.692616 11.297264 -13.87180994.00 -17.10b132 4.4?* y *477849 4.17.9'693075 12.668343 -12.10813Z9.0 -13.8?16j29 4.316574 4.316574 -.693596 14.431384 -10,73697395.00 -16.U2ia10 4.16jola 4.160016 -.694180 160783555 -960796.0 9.1~00 .337 4 .030771 -.694825 20-07783V -8.74398896.00 -Z4-461463 3.9036Z? J-Y*3627 *.695532 25*020801 -. 97696.50 -32.l0e'12 3.7dib*4 3.7SS5.t -6633 3.214 -7-99364897.00) -49.1"361tot) 3.675623 3.,S7562e3 -.6963037 33-24610# -1.6. 8124297.5ý -9&.04ej5j 3*57311e 3,?3 -.697131 49747 -6.024~99
98.00 -683 9215 6369
99050
49.00 4t.?.74s74 3.303P25 3.303225 -.701109 -49.186108 -5.26513259.50 33.2,141~5 3.2z4od6 J.o4 -.7oz?6' -32.702412 -. 7~.

1eq.50 --o2 oo F031 8 -24.'61963 -'.720660loas 2.017*3s9 3.0144Zo 3.179420 -. 704771 -19.510800 -'.4876Sý101tou 3.013146 3.013106 -. 01 1.740 -. ?06
132.00 126.3J 2.64#1413 Z.892141 -.70903? -1?.b0o'13z -3.906314IC., 1.21~~ .563 e ."3361~ -.7jesV -10.736V?; -3.7439051 0 3 .5 ,%0 2 1 2 ~ 2 1 ) 3 22 7 2 3 2- 7 2 3 -9 .6 4 0 6 7 ) -3 .5 9 M 1 ? 1

11 4 .0 .9 S o 5 1 49 j S 2 .6 3 , ' -* 1 5 ' -7.$9 ? 1 -3 .3 2 ? z 6 7
1 C5.0) 7.161-1;j k. f-44 7 rl -?s; -7.3b,>012 -3.z966si

6.~UI. sl~2 1434~ -.723's7 -Z.095? I$

U.1$4k ~ MOJfIA jNTTV -2 COUNU 1ASPositt



A-93

_ B R4  Rr. ReR

111.50 4.030171 2.185727 2.185127 -. 751219 -3.455693 -2.129801
112.00 3.903027 2.163207 2.163207 -. 754242 -3.327267 -2.079765
112.50 3.1db544 2.141678 2.1416r8 -. 757353 -3.207853 -2.032043
113.00 3.675623 2.121099 24121099 -. 760554 -3.096547 -1.986486
113.50 3.513076 2.101429 2.101429 -. 763847 -2.992565 -1.942954
114.00 3.417219 2.032632 2,08?632 -. 767234 -2.895218 -1.901320
114.50 3.387446 2.064672 2.064672 -. 770716 -2.803904 -1.861468
115.00 3.303225 2.047519 2.047519 -. 774295 -2.718088 -1.823290
115.50 3.224086 2.031140 2.031140 -. 717972 -2.637299 -1.786689
116.00 3.149609 2.015509 2.015509 -. 781750 -2.561117 -1.751572
116.50 3.079420 2.000598 2.000598 -. 785630 -2.489168 -1.717855
117.00 3.013186 1.986383 1.986383 -. 789615 -2.421117 -1.685462
117.50 2.950607 1.9r2841 1.972841 -. 793706 -2.356664 -1.654318
118.00 2.891413 1.959950 1.959950 -. 797906 -2.295539 -1.624358
118.50 2.835361 1.947690 1.947690 -. 80?2!7 -2.237496 -1.595518
119.00 2.7d2232 1.936042 1.936042 -. 806642 -2.182317 -1.567741
119.50 2.7311325 1.924989 1.924989 -. 811182 -2.129801 -1.540973
120.00 2.6d3959 1.914513 1.914513 -. 815840 -2.079165 -1.515162
120.50 2.63d471 1.904600 1.904600 -. 820619 -2.032043 -1.490263
121.00 2.t9'208 1.895234 1.895234 -. 825521 -1.986486 -1.466230
121.50 2.554035 1.886403 1.886403 -. 83055• -1.942954 -1.443022
122.00 2.514d25 1.878094 1.878094 -. 835708 -1.901320 -1.420601
122.50 2.477462 1.8r0295 1.8702V5 -. 840998 -1.861468 -1.398930
123.00 2.441841 1.862995 1.862995 -. 846423 -1.823290 -1.377976
123.50 2.401864 1.856185 1.856185 -. 851987 -1.786689 -1.357705
124.00 2.375440 1.849855 1.849855 -. 857693 -1.751572 -1.338089
124.50 2.344487 1.84399t 1.843997 -. 863544 -1.717855 -1.319098
125.00 2.314928 1.838603 1.838603 -. 869544 -1.685462 -1.30070b
125.50 2.286692 1.833666 1.833666 -. 875697 -1.654318 -1.282887
126.00 2.2b9112 1.824179 1.829119 -. 882007 -1.624358 -1.265618
126.50 2.233929 1.825136 1.825136 -. 888477 -1.595518 -1.248876
127.00 2.209285 1.821533 1.21533 -. 895113 -1.567741 -1.232640
127.50 2.185147 1.818364 1.818364 -. 901918 -1.540973 -1.216889
128.00 2.163207 1.815626 1.815626 -. 908897 -1.515162 -1.201605
128.50 2.141678 1.813315 1.813315 -. 916055 -1.490263 -1.186770
129.00 2.121099 1.811429 1.11429 -. 923397 -1.466230 -1.172365
129.50 2.101429 1.809964 1.809964 -.*30928 -1.443022 -1.158376
130.00 P.082632 1.8.0918 1.808918 -. 939653 -1.420601 -1.144787
130.o0 2.0-jb12 1.008292 I.d682'2 -. 946579 -1.39b930 -1.131582
131.00 2.0t1519 1.80d083 1.308083 -. 954710 -1.37;976 -1.118614
131.50 2.031140 1.808292 1.808292 -. 9b3Q53 -1.351105 -1.106272
13P.00 2.013309 l.8)11918 I.808918 -. 97161• -1.338089 -1.094141
132.50 2.010'24 1.809964 1.809964 -. 980402 -1.319090 -1.082343
133.00 1.,9*36303 1.811429 1.811429 -. 989420 -1.300706 -1.070867
133.S0 1.912841 ).813315 1.013315 -. 998679 -1.282887 -1.059101
134.00 1.9399i0 1.815626 1.81%626 -1.006183 -1.265616 -1.048836
134.50 1.916)oU 1.818364 1.81836% -1.017943 -1.2I48816 -1.039ZS0
135.00 1.9J6142 1.,21%33 1.8215J3 -1.027966 -1.232640 -1.027966
135.30 1.914489 1.N25136 I.VP5136 -1.034260 -1.216889 -1.017943
136.00 1.*91413 1.629179 1.32VI9 -1.04A836 -1.201605 -1.008103
136.30 1.90tUo 1*.833666 1.833666 -1.059701 -1.186170 -. 998679
137.00 1.69"Je 1.838603 1.63"603 -1.070467 -1.172365 -. 989420
137.50 1.466o03 1.8,399? 1.64399F -1.082343 -1.150376 -. *O0402

138.00 1.41o0Q4 1.84li53 1.8498!s -1.094141 -1.144787 -. 97161t
13M*4 l.4104vb 1.85618% 1.656185 -1.104M72 -1.131542 -. 963053
139.00 1.,2"V5 1.6b2995 1.4609VS -1.118748 -1.11048 -. 954710

DATTELLE MIMOMIAL INM'ITUTE - COLUNSUI LABORAYOftIrS
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Rs Re R4  R5 Re

139.50 1.856105 1.870295 1.870295 -1.131582 -1.106272 -. 946579
140,U0 1.d49d5s 1.8T8094 1.878094 -1.144787 -1.094141 -@938653

140.50 1.843V97 1.846403 1.886403 -1.158376 -1.082343 -. 930928

141.00 1.833t03 1.895234 1,895P34 -1.172365 -1.070867 -o923391
141.50 1.833b66 1.904600 1.904600 -1.186770 -1.059701 -*91605b
142.00 1.8?9179 1.914513 1.914513 -1.201605 -1.048836 -. 908897

142.50 1.825136 1.924989 1.924989 -1.216889 -1.038260 -. 901918
143.00 1.861J33 1.936042 1.936042 -1.232640 -1.027966 -. 895113
143.50 1.418J64 1.947690 1.947690 -1.248376 -1.017943 -@888477

144.00 1.815626 1.959950 1.959950 -1.265618 -1.008183 -. 882001
144.50 1.813315 1,972841 1.972841 -1.I82887 -. 998679 -. 875697

145.00 1.811429 1.986383 1.986383 -1.300706 -. 989420 -. 869544

145.50 1.809964 2.000598 Z.000598 -1.319098 -. 980402 -9063544

146.00 1.806916 2.015509 2,015509 -1.338089 -. 971615 -V857693

146.50 1.8,8292 2.031140 2.031140 -1.357705 -. 963053 -. 851987
147,00 1.80d083 2.047519 2.041519 -1.377976 -. 954710 -. 846423
147.50 1.808d292 2,064672 2.064672 -1.398930 -. 946579 -. 840998
144.00 1.8J8•1$ 2.082632 i.0826J2 -1.420601 -. 938653 -. 835708
148,'0 1.809'b4 2o101429 2.101429 -1.443022 -. 930928 -,830550
149.00 1.8114Z9 2.121009 2.121099 -1.466230 -. 923J97 -9825521
149.50 1.813415 2.141678 2.141678 -1.490263 -. 916055 -. 820619
150.00 1.81kb26 2.163207 2.163207 -1.515162 -. 908897 -. 815840

150.50 1.81H3604 2.185727 2.185127 -1.540973 -. 901918 -o811182
151.00 1.d2i•33 2,209285 2.209285 -1.567741 -. 895113 -. 806642
151.5o 1.825136 2.233929 2.233929 -1.595518 -. 888477 -. 802217
152.00 1.829179 2.254712 2.2597!2 -1.624358 -. 882007 -,797906
152.50 1.J33b66 2.28ý6692 2,286692 -1.654318 -. 875697 -. 793706
153.00 1.83do03 2.314928 2.314928 -1.68546? -. 869544 -. 78961b
153,50 1.843997 2.344437 2.34448t -1.717855 -. 863544 -. 785630
154.00 1.849655 2,375440 2.375440 -1.751572 -,857693 -. 781750

154.50 1.856185 2.407864 2.407864 -1.786689 -. 851987 -,777972
155.00 1.8bey95 2.441941 2.441841 -1.823290 -.846423 -. 77429b
155.50 1.810e95 2.477462 2.477462 -1.861468 -. 840998 -. 770716
156.00 1.87iJO94 2.514425 2.514625 -1.901320 -. 835708 -. 767234

156.50 1.486'03 2.554035 2.554035 -1.942954 -. 830550 -. 763847
157.00 1.895034 2.594208 2.95?08 -1.986486 -. 825521 -. 760554
157.50 1.904bU0 2-634471 2.638471 -2o032043 -. 820619 -. 757353
15H.00 1.914513 2.643959 2.683454 -2.07Qt65 -. 815840 -. 754242
15A.,0 1.92.•9 2.131825 L.731825 -2129Q01 -o811182 -. 751219
IS9.00 1.936042 2.i8R?32 e.754zz -Z,162317 -. 806642 -9740284
159.50 1.94+1v0 2.415S61 ?.,ý35361 -R.73iv9 -. 802217 -. 745435
160.00 1.9 9 50 2.841413 2.091413 -2.295539 -. f97906 -. 742611
160.•0 1.9l2'1 2,250601 Z.950607 -1.356464 -. 793706 -. 739990
161.00 1.946J8J 3.6l1386 3.013186 -2.421117 -,789615 -. 737391
161.50 2.0000,4 3.079420 J6079420 -e.*49168 -. 78"630 -0734673
16P.0c 2.01*20Y 3.149609 3.149609 -e.,61117 -. 781150 -. 732434
162.50 2.031140 3.2?408b 3.224086 -2.637299 -.077972 -. 730075
163.00 7.01"119 3.303?25 J.10325 -Z.714084 -. 77'295 -072779J
163.bC c.0.)* 12 3.384446 J..147446 -2.803904 -. 770716 -. ?ZSSN7
l14.00 2.00io3e 3.4?7219 3.471219 -2.8V5210 -*761234 -. 7234S?
164.)0 2.1)1%9 3.N1J076 J.573076 -Z.9v2s65 -076364? -. 721404
165|.00 P.11VY9Y 3.675623 3.blt2J -J.06574? -. 760554 -.719420

265.50 2.14lU18 3.76,544 A.85t44 -3*1070153 -,7573b3 -. 717|1)
146.00 7.1o0jot 3,90JAZ7 J.qO05z7 -3.32726? -. 754?2 -. 71S674

164.54) 4,! 2? *.030111 4.030711 -3.4ý569J -. *?1S19 -. 713909

167.00 2.2o92.5 4.164010 4.IS4013 -j.594171 -.1'2s -7121

1ATTIELLE MIOAL INtIYUTh - COLUbIUS LAUCRATOOIES



A-95

167.50 2,233929 4*316574 4.316574 -3o743908 -. 745435 -s710588
160.00 2.259,12 4.47f)49 4,477849 -3.906314 -o742671 -*709032
16,bO 20286692 4.653495 4,653495 -4.083042 -,739990 -. 707544
169.00 2,314428 4.045467 4.u45467 -4.276046 -&737391 -s706124
169.50 2,3444d7 5*056091 5.056091 -4.487655 -. 734b73 -. 704771
170,00 2.315440 5.28d160 5,288160 -4.720660 -. 732434 -. 703484
170.50 2.40y564 5.45053 59545053 -4.978442 -. 730075 -. 702264
171.00 2,441641 5,83090? 5,830902 -5.265132 -. 727793 -. 701109
171,50 2.417462 6,150810 6150810 -b.585834 -. 725587 -. 700020
17?700 2.514d5Z 69511156 6.511158 -59946929 -,723457 -*698995
172.50 2.554035 6.920025 6.920025 -6.356497 -,721402 -. 698034
173.00 2.595208 7.387803 1,367803 -6.824929 -. 719420 -. 697137
173.50 2,638471 7.928078 79928078 -7.365812 -. 717511 -. 696303
174.00 2,6dJV59 8*558967 5.558967 -7.997264 -. 715674 -9695532
174.60 2.1316?5 9.305175 9.305175 -8.74398d -. 713909 -. 69482h
175.00 2.f2Z32 10.201288 10.201288 -9,640571 -,712214 -. 694180
175.50 2.83261 11.297264 11.297264 -10.736973' -,710588 -. 693596
176.00 2.81•413 12.h68043 12.668043 -12.108132 -,709032 -. 693075
176.50 2.9t0bo1 14.431384 14,431384 -13.871809 -. 707544 -*692616
177.00 3.013186 16.783555 16.783555 -16.224270 -. 706124 -9692219
177.50 3.019'o20 20.fOr839 20.077839 -19.519800 -. 704771 -. 691882
178.00 3.149b09 25.020801 25.020801 -24.461963 -. 703484 -*691608
178.50 3,U4016 33.261095 33.Z61095 -32.702412 -. 702264 -. 691394
179.00 3.30Je25 49,744679 49,744619 -49.186108 -. 701109 -. 691241
179,50 3.387446 99.201357 99.2013b7 -98.642853 -. 700020 -. 691150
180.00

NATTlLLEt MOMMAL INSTITUTU - COLU8NUS LAOORATOWIK3
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R7

R3 ,R4 "

S R2 RS

0owo 3.or0~ m SAW SA •tton ý-ow to-an
A:SPECT AWA.E. DEGREEM10I 11

FIGURE[ A-11. DIFFR.ACTION COEFFICIENS•S
(CL a 10 degl, n a 3/2 + atn,
& - -0.697407)
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TABLE A-12. DIFFRACTION COEFFICIENTS
(m - 10 deg, n - 3/2 + a/ur, R% a -0.697407)

2. PI 1 3  R4  R_ Re R.

0.00
.50 -. 708593 -. 711109 -. 711109 -98.6S8783 99,193311 5,041879

1.00 -. of0434 -. 712467 -. 712467 -49.199925 49.734516 4.83110d
1.50 -. 706340 -0713093 -0713893 -32.715464 33.250158 4.63898f
2.00 -. r05ll -. Q15386 -. 715386 -24.474587 25s009426 4.463190
2.50 -. 704347 -0716948 -,716948 -19.531133 20.066159 4.301763
3.00 -@70344r -. 718579 -,1185?9 -16.236381 16,771635 4o153051
3.50 -. 70261o -. 720281 -. 720281 -13.983736 14.419261 49015647
4.00 -. 701*36 -. 722053 -. 722053 -12.119902 12,655739 3.888344
4.50 -. 701126 -. 723896 -. 723896 -10,748603 11.284793 3.770100
5.00 -. 7004N$ -0725412 -,725812 -9.652074 10.188660 3.660013
5.50 -. 6i9d93 -. 127801 -o727801 -8.755372 9929Z396 3.557300
6.00 -. 699310 -,729864 -. 729864 -8.008537 8.546041 34461272
6.50 -,698V09 -. 732002 -. 732002 -7.376981 7.915008 3,371326
7,00 -. 690210 -. 734215 -. 734215 -6o835998 7.374590 3o286930
7950 -. 694173 -. 736505 -. 736505 -6.367471 6.906671 3.207612
8.00 -,69vf59 -. 738874 -,738874 -59957811 6o491662 3,132953
8.50 -. 647082 -. 741321 -0741321 -5.596627 6.137173 3.062579
9.00 -. 697329 -. 743848 -. 743848 -5.275838 5a817122 2.996156
9.50 -.69743r -o746456 -. 746456 -4.989065 5.531130 2.933385

10.00 -. 69740t -. 749146 -,749146 -4@131201 5.274093 Z.873995
10.50 -*69r437 -"751920 -. 751920 -49498117 5.041879 2.817743
11000 -,697529 -,754779 -. 754719 -4.286431 4.831108 2,764410
11050 -.691642 -. 757725 -. 757725 -4.093350 4.638987 29713796
12.00 -. 69719f -. 760750 -. 7607b8 -3.916549 4,463190 2.665719
12.50 -*696103 -1763a79 -,763879 -3.754071 4.301763 2.62001b
13.00 -. uiSo10 -. 767092 -. 767092 -3.604262 4.153051 2e576534
13.50 -. 648499 -. 770396 -. 770396 -3.465715 4.015647 2.535137
14.00 -.69i470 -. 773795 -0773795 -3.337?21 3.888344 2,49569L
1-.49593 -. 777288 -. 777288 -3,217740 30770100 2.458102
15.00 -. 100418 -. 780M79 -. 780879 -3.106369 3.660013 2.422243
15.50 -,701126 -. 7,4569 -. 784569 -3.002322 3.551300 2.3R8023
16.00 -. 701036 -. 168359 -,788359 -2.904913 3.461272 Z,355354
16.t0 -. 70e610 -91922ý3 -,792253 -2.013536 3.371326 2,324146
17.00 -,703'44 -. 196251 -. 7962bl -2.727659 3o286930 2.2•43Zd
17.50 -.704•4r -. 800356 -. 800356 -2.6464810 3.201612 2.265H28
16.00 -,705311 -. 804569 -. 304569 -2.570569 3.132953 2.238580
Iosq -. 706360 -. 809895 -. kopu"s -Z.49W62 3.06257, Z421121

19.00 -. 104#34 -. 413333 -. 813333 o2.430iSS 2.9v6156 2,187596
190iO -,70o=93 -,61os88 -.310888 -2.36S946 2.93J385 2.163751
20.00 --.70818 -. 8225"1 -. d22561 -2,304765 2.873995 2.140937
2001 -0.11109 -. 6273,5 -*,273ý5 -2.246669 2.61?743 2.119109
21.00 -.7 -.84223 -. o32213 -2.191436 2.764410 200$1223
a1,j0 -.11d9v3 -. 8J7318 -. 8373!8 -l. 134867 2.71J796 2,07PZ3V
2M.00 -,715J46 -. 842492 --8442 .2.068779 2*661719 ?0059121

-.716104 -.64vla8 -84?798 -2.041007 2.660016 2*040834
Z3.00 -. 11*19 -6S53240 .-,S3240 -1.9V5400 2.576534 2.02334%
23.10 -. 7r!e" -.0,s8oo -. 85"821 -1.05181S 2.63513? Z.OOf622
P4.00 -.?UoSj -0464544 -. 464544 -1*910136 2.491569 1.99063V
24.5J -i72Jel6 -.870413 -. 470413 -1.b7?236 2.4S|O80 1.97536V
25.00 -. 714o1P -..#bt31 -,76431 7-1.832011 2.424243 1.360106
&S*" -. 74/001 -. 132603 -,8m46`J -1.795163 2.36a023 1.946"67
28.00 -. ?U9S6t -.645V31 -.%6P'J1 -1.7602913 2053 S7 1.v33950
26."0 -.1ieoQ2 .. 9"4.321 -.4*454421 -1.IZ64'J 2.326146 1.920934
R7630 -.7J4el1p -.VQ2'76 -92. .902 22.? .~~t

DATTIEfLE MMOMAL INMT3lT/[ - COLUMUS LABORAIORIS1



A-98

R2  R3  R 5RsR

27.50 -.736505 -.908901 -.908901 -1.662815 29265828 1*897412
28.00 -*.74dd4 -1915900 -.915900 -1.632811 2.238580 1*886511

28.50 -.741J21 -.923078 -.923078 -1.603929 2.212521 1.876161

29o')0 -.743848 -o930441 -.930441 -1.576111 2.187596 1.866348

250 -,746456 -. 937993 -.937993 -1.549301 2.163751 1.857058

30.00 -.7-#9146 -,945740 -.945740 -1.523450 2.140937 1.848276

30,50 -07315120 -,953681 -.453687 -1.498511 2.119109 1.839996
31.00 -.764119 -.961840 -.961840 -1.474439 2.098223 198322CI

31.50 -.75f725 -.9T0206 -*970206 -1.451193 2*078239 1.824882

32900 -. 760668 -.978d791 -.978791 -1.428734 2.059121 19818030,
32.50 -.74309 -.9837601 -9987601 -1.4070?5 2.040834 1981163b

33.00 -.131092 -.4Y6643 -.996643 -1.386034 2.023344 1.805691

33.50 -.17UJi96 -1.005925 -1,005925 -1.365727 2.006622 1.800186

34.00 -.7'.; 195 -1.015454 -10015454 -10346075 19990639 1.795119

34.50 -.7712tes -1.025?39 -1.025239 -1.321049 1.975369 1.790479

35.00 -.74.0079 -1.036287 -1.035S267 -1930'4622 19960786 1.786261

35.50 -.7d4S69 -1.045607 -1.045607 -1.2?0?69 1.946867 1.782461

36.00 -.7ddjt39 -1.056?06 -1,056208 -1.273466 1.933b90 1*779073
36.50 -.792253 -1.067100 -1.067100 -1.23i6691 1.920934 1.776093

37.00 -. 791545l -1.078293 -1.078293 -1.24042Z 1.908881 1.773518
37.30 -.d00i.6 -1.0t39796 -1.0897V6 -1.224639 1.897412 1,771344

3E.00 -. bo4339b -1.101622 -1,10162Z -1.209323 1.886511 1,769569
38.50 -.8088V5 -1*11Jld1 -1.113781 -1.194456 1.876161 1.768191

39,00 -,413J33 -1.126280 -1.126286 -1.180021 1.866348 1.067200

39.50 *..b1788 -1.139148 -1.139148 -1.166002 1.11370SR 19766618
40.00 -.322i61 -1.152302 -1.152382 -1.152382 1.848278 1.766422
40.50 -*"023t5 -1.166002 -1.166002 -19139146 1.839996 1.766618

41.00 -A83103 :10'80021 -1.180021 -1.126286 1.832201 1.767208
41.50 -. 83131s -1*194456 -1.194456 -1.113781 1.824082 1.768191
42.00 -.,42492 -1.209323 -1.209323 -10101622 1.818030 1.769569
47.!)0 -.4341l14 -1.Z24639 -1.224639 -1.089796 1.811636 19771344

43.i00 -.di,3240 -1.440422 -1.240422 -1.070293 1.803691 1.773518
43.b0 -.8s8821 -1.256691 -1,Z56641 -1.061100 1.800188 1*776093
44.00 -..i64244 -1.Z73466 -1.273466 -1.05620d 1.795119 10779073
44,SG -. 41IJ4 13 -1.290769 -1.290769 -1.04S607 1.790479 1*782461
45.00 -.816,431 -1.308622 -1.304622 -1.0352S7 1.786261 1.786261
4S.'30 -.Odeo03 -1.327049 -1.327049 -1.02S239 1.74461 1,79047V

46.00 -.434431 -1.34b075 -1.346075 -1*015451 1.779073 1*795119
46.3" -.4454e1 -1.36S727 -1.345727 -1.005925 10776093 10600188
47.00 -.Qojo0I6 -19346034 -1.3860.34 -.996643 1.773516 1.805691
47.50 -.'#U$V01 :1,401025 -1.407025 -.?914601 1.77134' 1.811636
49.00 -OV1b'v00 .1,425?34 -1.424734 -.974791 1.76VS69 1.818030

46.33 -.923078 -1.41ll93 -1.4s)143 -.970206 1.760191 1.824686
49.00 -. V3 u 4 41 .1,4?4419 -1.4?44J9 -.961440 1.7f,1408 1.83220
49.50 -.IJfvgj -1.444S11 -1.490511 -.95368 1.786618 1.439996
$0.00 -.9340 -. S.3*b0 -1.523030 -.94S740 1.7664?2 10468276

500 .,30 -1.349101 -1.549301 -*9379V3 1.766618 19857058
51.00 ..161840 -1.376111 -1.576111 -.930441 1,7*7208 1.866348

31.30O -. 91U36 -1.633924 -1.603929 -.923078 1.768191 1.876161
57.90 -..4141lv -1.632411 -1.637111 -.915900 1.769369 1.886511
SP.130 -.0o81moI -1.6624i3 -1.462415 -.904901 1.7144 1.97412

S3.00 ..VV6*43 -1.694001 -1.694002 -.90?076 1.7?3SIM 1.905881
143.i3 -1.00zoil .1.126440 -1.726440 -.99S421 1.?77093 1.920934
S4.00 -. 1'4 -1.760zol -1.76C201 -.404931 1.779013 1*933590
54.30 -1wl49 -,?)53S3 o.lYS9533 -. SOZ403 1.7"R461 1,94686?
3'..00 -I.4,Jeby -1.8$3Z011 -I.83?0& -. 876431 107st-261 1.960196

MATrILLEK MaMOPUAL MIfTITUTSt - COLUNDUS LAGORAIOR1S5



A-99

55.50 -1.045607 -l.870236 -1.870236 -.870413 1.790479 1.975369
56.00 .10056tos -1.910136 -1.9101'36 -.864544 1.795119 19990639
56.50 -1.067100 -1.951818 -1.951818 -.858821 1.800188 2.006622
57.00 -1.018243 -1.99S400 -1.995400 -.853240 1.805691 2.023344,
57.50 -10089796 -2.04100? -2.041007 -.847798 1.811636 24040834
58.00 -1o101622 -2.088779 -2.088779 -.842492 1.818030 2.059121
58050 -1.113161 -2,130467 -2.138867 -.837318 1,824802 2407F239
59.00 .1.126286 -2.191436 -Z.191436 -@832273 1*832201 2.098223
59.50 -1.139144 -2.246669 -2.246669 -.827355 1.839996 2.119109
60.00 -1.152382 -2.30476 -2.304765 -4822561 1.84b278 2.140937
60.50 -1.166002 -2o365946 -t.365946 -.817P88 10857058 2.163751
61.00 -1.1'40021 -2.430455 -2.430455 -.813333 1.866348 2.187596
61.0b -1*1444!6 -2.490562 -1!498562 -.808895 14876161 2.212521
62.00 -1.2093e3 -2.570569 -Z.570569 -.804569 10886511 2.238580
62.50 -1.224639 -Z.646e10 -2.646910 -,800356 19897412 2*265828
63.00 -1.240422 -2.72r659 -E.7?7659 -.796251 1.908881 2.294326
63.50 -1.2!ý6611 -2.813536 -2.813536 -.792253 1.920934 2.324146
64.00 -1.203466 -2.904913 -2.904913 -.788359 1.933S90 2.355352
64.50 -1.?Yg?64 -3.002322 -3.002322 -.784569 1.946867 2.388023
65.00 -1.308622 -3,106369 -3.106369 -.780979 1.960786 2.422243
65,51 -1.32?049 -3.217140 -3.217740 -.777288 1.975369 2.458102
66.00 -1*346075 -3.337221 -3.337221 -.773795 1.990639 2.495o98
66.50 -1.366fe7 -3.465715 -3.465715 -.770396 2.006622 2.53S137
67.00 -1.306034 -3*604?62 -3.604262 -.767092 2.023344 2.576534
67.bo -1.401025 -3.7540?1 -3.?54011 -.763879 2,0408134 2.620016
68.00 -1.426134 -3t.416549 -3.916549 -.760758 29059121 29665119
68.50 -1.451193 -4.09J350 -4.0933b0 -.757725 2.078239 2.713796
69.00 -1.414%34 -4,246431 -4,286431 -,?54779 2.098223 2.764410
69.54 1481 -4.498117 -4.498117 -.751920 2.119109 2.817743
70.00 -1.52SO'10 -4.7i12q11 -4.731201 -.749146 2.140937 2*873995
710.50 j54~ -4,93906b -4.989065 -.746456 2.163751 2.93338b
71.00 -10516111 -5.275830 -Z*27583S -.74384b 2.18759ks 2.996156
71.50 -1*603VZ9 -5.5946627 -5.596627 -.741321 2.212521 3.062b79
72.00 -106342E1 -i.9sta11 -5.957811, -.7388174 2.236580 3.132953
72.50 -1.662815 -6.361471 -6.367471 -.736505 2.26582R 39207612
73.00 -1.644002 -6.635998 -6.83!)960 -*73'21S 2.294328 3.286930
7350 -1.726'40 -7.376981 -1.376901 -.732002 2.324146 3.3713?6
74.00 -1.740odol -8.008537 -6.006537 -.72986' 2.355352 3.461272
74.50 -1.7bJ3 -. 7372 -0.7553f2 -.727801 2.386023 3.557300
75.00 -190seal1 -9.&V-ej? -9.6s;?014 -67po~' 2o4U2*3 30ý0
75.50 -196144$6 .10.7466- 3  -10.140603 -0;03896 tetdi.'58102!
76.00 -10910LS6 -124114902 -12.119902 -.722053 2.49S696 3*000344
76.50 -1.9slols -13.0443736 -1J.S637J6 -.720261 P.S3'b137 4.01564?
77.00 -1094b'00 .16.236381 -lb.?36361 -.71.579 2.576534 '.153051
77.50 -2.041007 -19,531133 -19.5311S3 -07169'6 2,620016 '.301763
78.30 -2.0dattv -Z4.'I'SO7 -24.474587 -.71530* Z.*66s719 49463190
74,b0 -?.1i5.6? -3Z.?7154' -32.715464 -.713493 Z.713796 4.636967
79.00 -Z*191'Jb -'9.19~9?,ý -'V.i9O9925 -.712467 2.764410 4-831106

60.000

o1eo* -2.430455 49.734S16 41.734516 -07074346 Z.996156 5.6112?
SIM5 P?.4vgj62 33.2110156 33.z50156 -0706%3'0 3.062579 6.13?174
82.30 -?.SfqU)69 250004426 zb.009416 -.050311 3.131953 6*441661
1!14.io -7.64%410 ?0-06615V 20.0661tM -.7043'7 3.207S12 6*9066'1
493.00 l2775 6ottl63h' 16.771635 -.703"?7 3.286930 1.37459v

OATT¶LLE1 MUM@AL INM~TUTER - C@LUgMUS LASORtATOeISS



A-100

e R9 B ps .

83.50 -2@813536 14.419261 14.419261 -.702610 3.371326 7.915008
84.00 -2.904113 12.656739 12.655139 -.701836 3.461272 8.546041
84.50 -39002322 11.2'34793 11.28,793 -.701126 3.5S73o0 9,292396

85.00 -3 .106.569 10.186660 10.188660 -.700478 3.660013 10.188660

85.50 -3.21r740 9,292396 9,292396 -.699893 3.770100 11.284793
86.00 -3.337221 8.546041 b.546041 -.699370 3.808344 12o655739

86.50 -3.465115 7.915008 7.915008 -9698909 4.015647 14.419261
87.00 -3.604262 7.374b90 r.374590 -.698510 &.153051 16.771635

87.50 -3*7tý4011 6.906671 69906671 -.69d173 4.301763 20.066159
88.00 -39916'j49 6.497662 6.497662 -.697897 4.463190 25.009426

89.50 -4.093350 6.131173 6.137103 -.697682 4.638987 33.250158
89.00 -4.246431 5.b17122 b.B17122 -.697529 4.831108 49.734516
89.50 -4.440111 S.S31!30 boS31130 -.697437 5.041S79 99.193311
90.00
90.50 -4.96406S 5.041879 5.0418M9 -.697437 5.531130 -98o658783
91.00 -5.215o38 4.631108 4.831108 -.697529 5.817122 -49.199925
91.50 -S.546617 4.638987 49630987 -.691682 6.1371173 -32.71546'

92.00 -5.95rd11 49463190 4.463190 -.697497 6.497662 -24.474587
92.50 -6.3$7471 4.301763 4.301763 -.698173 6s906671 -19.531133
93.00 -6.83ýV9y 4.153051 40153051 -.698510 7.374590 -16*236381
93.50 -7o376vd1 4.015647 4*015647 -9698909 7.915008 -13.883736
94.00 -8.000t37 3.888344 3.888344 -.6V9370 8.546041 -12.119902
94.50 -43.1o5SI2 3.770100 3.770100 -.699893 9.Z92396 -10.748603
95.00 -9.6b2074 3.660013 3.660013 -*700478 10.188660 -9.652074
95.50 -10.74d603 3.5V300 .3.557300 -.701126 11.284793 -8.755372
96.00 -12.114902 3.461212 3.461272 -.701936 12.655739 -8.008537
96.50 -13.'683736 3.371326 3*371326 -.702610 14.419261 -7.376981
97.00 -16.230jd1 3.286v30 3.266930 --103447 16.77163S -6*835998
91.50 -19.531133 j.207612 3o207612 -.70t34 20.066159 -6*367471
9A.00' -24.1#14" 7 391JZ953 3.132953 -7001311 25.009426 -5.957811
98.50 -32*715464 3.042579 3.062579 -.706340 33.250158 -5.596627
99.00 -49.19992S 2.496156 Z V961b6 -0070434 49*734*516 -5.275838
99.50 -98*6S4783 2.933385 2!933365 -.7C8593 99.193311 -4.98906tl
100.00
100.50
101.00 49.?34$16 2.764410 2.764410 -.71246? -49.199925 -4.286431
101.50 33-2'30158 2.713796 2.713196 -.713R93 -32.715464 -4.093350
102.00 25.0094?6 2.665719 2.665719 -.715386 -24*4745fl7 -3.916S49
102.50 20.*066 1 t9 2.620016 2o620016 -.?1694#1 -199S31133 -397S4071
103.00 160r,1635 2.576534 2.576534 -.718579 -16.236381 -3.604262
103.50 14.419461 2,ý3513? i!.535$3J7 -.720201 -13.683736 -3.4657kb3
104.00 12.6i5739 2.495690 2.49569d -*7220S3 -12.119902 -3.337221
104.50 11-264143 2.454102 2.409102 --?23496 -10.746603 -3.-217740
10S.", 10.146660 2.422243 Z*42Z243 -.72S412 -4*652074 -3.106369
10 9- jv Z*344M9 2.3 60024..so~ -.7ZY401 -6975b3`72 -3.002322
106.4 4 .S46041 e.355352 2.3553SI -*72VG64 -6.008537 -2.904911

1046!)0 7OV12316 2.324146 2.324146 --73?0O2 -7.376961 -2.013536
107.00 lo3l4'2V0 Z,144326 2.?94346 -.73421S -64.3b999 -2.721659
107.150 6.9066?) 2.20492% 2.26$420 -.736s05 -6.361471 -2.646830O
1011.00 '6.4 1662 2.23nSOO ?.Z30650 -. 73RS74 -S.9s'al1 -2.5705o6V
104.ýo 6.1J?173 2.41 251I 4.212bi1 -.74-1321 -S.596627 -2*49PS62
109.80 s.61112? ?.1475v6 1.157596 -.. 43Sk~t -S.2756"36 -Z430455
109.50 S.SJi1JO 2*1&3751 2. 1437'l1 *.7464%6 -4.969065S -2.36S946
1113.0c 5.2 1 4tVr 2.tA0v37 2.140937 -. 169146 -6.731Z01 -2.30476b

1!0.0" S.)li c I 2*131V,9 2.iivlev -.7ýlqzo -4.496111 -2.24666V
111.00 It.431126 ?.098?2J io096223 -.75.779 -4.260431 -2*191436

MATTCLL( MINWOMAL INt*MTUTC COLUMSUS LA80MATOMItS



A-101

111.50 4,630967 2,075239 2.078239 '.0757725 -4.093350 -2.138867
112.00 49403190 2.059121 2o059121 -o76075S -3.916b49 -2.088779
112.50 4,301763 2.040834 2.040834 -.763979 -3.754071 -2.041007
113.0 4.15JJ51 Z.023344 2.023344 -0767092 -3.604262 -1.995400
113.50 4001SO47 2.006622 4.006622 -.770M~9 -3.465715 -1.951818
114.00 3.864344 1.990639 1.990639 -,773795 -3.337221 -1.910136
114.50 30170100 1.9?to369 1.975369 -.777288 -3.217140 -1.870236
115.00 3.664013 1.960786 1.960786 -48087l9 -3.106369 -1.832011
115.50 305,1300 1.946661 1.946867 -.784569 -3.002322 -1.79536i

*116.00 3.461272 1.933590 1.933S90 -.7d$359 -2.904913 -1.760201
116954 3.3r1426 1.920934 1,920934 -.7v2Z53 -2.813536 -1.726440
117.00 30.216430 1.914681 1.9088di -.796251 -2.727659 -1.694002
117.50 3.201612 1.897412 1.897412 -.800356 -2.646810 -1.662815
119.00 3*1JI~t)3 1.d88651 1.886511 -.894569 -2o570569 -1.632811
119.ba 3.062'74 1.d76161 1,876161 -.808895 -2.49O562 -1.603929

*119.00 2s9461$6 1.866348 1.866348 -.813333 -2.430455 -1.576111
119.50 70933345 1..357058 108570is -.817888 -2.365946 -1.549301
120.0 2.813995 1.648270 1.948218 -.822561 -2.304765 -1oS23450
120.50 2.811143 1.839996 1.539996 -.827355 -2.246669 -10498511
121.00 P.104410 1.8J32201 1.83?201 -.032273 -2.191436 -1.474439
121.50 Z*713196 1-824d82 l.824882 -.837316 -2.138867 -1.451193
122.00 Z.665119 1.818030 1.818030 -.042492 -2.088779 -1.428734
122.50 ?.6e¶3016 1.811636 1.811636 -. 84779b -2.041007 -1.407025
123.01f 2.515234 1.005691 1.8056v1 -.653240 -1.995400 -1.386034
123,50 2.53,.v3l 1.8018 000188 1o~e -.868821 -1.951818 -1.365727
124.00 Z.49508 .7911 1.795114 -.864544 -1.910136 -1.346075
124950 2.4iol02 1,140474 1.7904?9 -.870413 -1.870236 -1.327049
125.00 e.422243 !.746261 1.7b6261 -.876431 -1.834011 -1.308622
125.50 2.388'J23 1.162461 1.782461 -.882603 -1.795363 -1.290769
126.00 ?.3i$5352 1.??9073 1.070013 -.e4P931 -1.760201 -1.27346b
1?6.50 2-32*146 1.776043 10776093 -.895421 -1.726440 -1.25e.691
127.00 ?029043en 1.773218 1.773518 -.902076 -1.694002 -1.240422
127'so 2.266se$ 1.7113'4 1.771344 -.904901 -1.66ae15 -1.22463V
12m.00 7.230ýd0 1076VS69 10169S69 -.915900 -1.632811 -1.209323
12M.50 2.1,) 1.150191 1076"19! -.9230714 -1.6039#29 -1.194456
129.00 ?.1o75'.' 146blzCb 1.761208 -.930441 -1.b76111 -10160C21
129.530 2.611 1.766618 1.766161 -.937993 -1.54V301 -1.166002
130.00 ?.1tO937 1.166422 1.4642Z2 -.94%740 -1.523450 -1.1523Re
130.1t 7.11VIO9 1.166616 1.766610 -.9'3607 -1.'9#Si1 -l.139148
131.00 ý.voe 1.?67z08 1.761208 -.961840 -1.4744b39 -1.1z&20o
131050 Z.07diii 1.1&i191 1.76p191 -.970p06 -1.451193 -1.1137#1
MO.0 7.?09121ie 1.164369 1.769569 -.976791 -1.424734 -1.1016?1
132.50 P.04¶iaJ4 1.771344 1.771346' -.90760L -1.401025 -1.00"9796
131.00 2.0233.4 1677J5l8 173'i -. 496441 -1.JN6034 -1.070293
133.5?i ?.I2 .f6093 1.?77093 -1.005925 -1.36b'727 -1.067100
13#4.00 1.14;('jV, 1.7?4213 1.I179013 1.015454 -1.346075 -1.056206
134*%,0 I.9bJý69 I.'41 1.74214fi -1.02S239 1.oJ2t049 -1.045h01
135eco :.4601'6 :.I86?61 1.786261 -1.0347 -1.304022 -1.03SZO7

136.54 I.920V34 1.00188d 1.400168 -1.7,7i00 -1.256691 -1.00592b
13?.'vo l.Vcqd~1 1.005691 l.60',vi1 *1.o?4p93 -102,40'22 -.994643
137.50 1.fftlb12 1.411636 1.411636 -1.064?94 -1.ee*639 -.96740O1

I.0#ý 1.418030 1.olPlJ0 -1*10142 1.0i2 .989
10., 11101 1..24.ii. 1.b248. 1lliu -1.196446 .706

9ATT~tLLg UGMWAL ISUTT1YUY - COLUUSUS LADORAORIE5



A-102

pg e PIF 4  Ro Re p7

139.50 1,857058 1.839996 1.839996 -1.139148 -1.166002 -.953667

140.00 1.84hers 1.548?78 10808276 -1.162382 -1.152382 -.945740

140.50 1.839096 1.657056 1*857050 -1.166002 -1.139148 -.937993

141.00 1.632201 1.566348 1.866348 -1.180021 -i.12o2a6 -.930441

141.50 1.824382 1.8?6161 1.876161 -1.194456 -1.1137R1 -.923075

142.00 1.vISQ30 1.816511 1.886511 -1.209323 -1.101622 -.915900

142.50 1.811636 1.697412 1.897412 -1.224639 -1.089796 -.908901

143.00 1.005691 1.9068861 1.908801 -1.240422 -1.07b293 -.902076

143.SO 1.400194 1.920934 1.920934 -1.266691 -1 067100 -.995421

144.00 1.7vi119 1.933590 1*933590 .-1273466 -1.056208 -058%931

144.50 1.190479 1,946867 1.946467 -1.290769 -1.045607 -.882603

145.00 1.766261 1.960786 1.960166 -19309622 -19036ZR? -.876431

145.50 1.762461 1.975369 1-915369 -1.327049 -1.02$239 -9870413

146.00 i.71YJ13 1.990639 1.990634 -1.346075 -1*016454 -.864544

146.50 1.716093 2.006622 Z.006622 -1@365721 -1.00592S -.858821

147.00 1.773z16 2.023344 2,023344 -1.306034 -.996643 -.b53240

147.S0 1,771344 2.040834 2.040834 -1.407025 -.991601 -.847196

148.00 1.76V,369 2.959121 2.059121 -1.428734 -.978791 -.642492

148.50 1.164191 k.07d239 2,076239 -1.451193 -.970206 -*837316

149.00 1.76leod 2-04d223 2.09RZ23 -1.474439 -.961840 -9932271

149.tO 1.066018 2.119109 2.119109 -1.4VR511 -.9536s7 -oaZ735b

ý50900 I.7o5422 2.140931 2,140937 -1.5234S0 -.94b740 -.827561

150.50 1.76661'S 2.163751 2.163751 -1.549301 -.93r993 -*617888

151.00 1.167206s 2A07596 2,187596 -1.5?6111 -.930441 -.813333

1S1.!), 1.704191 2*21?ts21 2.212521 -1.603929 -.123078 -.806895

152.00 1.?b9ý69 2*23'6580 2*238560 -1.632R11 -.915900 -.804569

152.50 1.flj*4 2.26SIS28 2.26S826 -1.662815 -.906901 -,000356

153.JO 1.713218 e*294328 2.294328 -1.694002 -.90e076 -.796251

153*!)0 1.716093 2.324146 2*324146 -1.726440 -.895421 -.792253

154.00 1.77V473 2.3i5352 2.3553!)2 -1.760201 -.868931 -.70b"359

154.50 1*762461 2.3diO23 2,388023 -1.796363 -.882603 -.784569

155.00 1.7062t61 2.4221t3 2,422243 -1.832011 -.870431 -.78087V

155.50 I..i%0"b9 Z.454102 2*459102 -1.870236 -.870413 -.777286

156.00 10495119 Z.49s6ve 2.495496 -1.910136 -.864544 -077379b

156.50 1.40o164 2.53S13? 2.535137 -1.95181C -.856621 -.070396

157.00 1.4356V1 a.S76S34 2.576534 -1.995400 -.453240 -0767092

157.50 1.811036 2.620016 2.6Z0016 -2.041007 -.847798 -.763679

158.00 16016030 2.665f19 2*66S71i -2008977*4 -. Q492. -.760756
168.60 1.'Se4s2 2-713?v9' 2.713796 -2-134496? -.83f318 -. 757k!)

159.00 1.431i01 Z.6k& ?,764410 -2.191436 -.o32273 -o754779#

169.50 1 *a J."6 2.11Y7143 2.81??43 2-22466OP9 -.827355 -.75)920

160.00 1.84te14 2.67399b 2.97199S -Zo30476S -.822561 -.?49145

160.50 1.051356 2,93334S 2.93134S -2.36S946 ~.1~8 -.?464S6

161.000 1. 166 Jobe 2.99516 Z.496IS6 2.b3045 -613333 -.?43046

16.5 .076161 3,062579 3.65. -?.49"562 -.t,06S95 0 32

16.0 .O6211 3*132S 3 3.1R24,31 2Z.5?0%S9 -.805e,9 -.73$d?4
162.60 I.A~2 J.207a2 3,217612 -2.646810 -000uJS6 -.73650b

16.3 14t1.iJ246430 Z.630 -. 7Z7659 -.796251 -.?3421'b

163.S7 1.42C*J4 3.3t132, .112 -Z.013536 -.79225 -0732002

16j4.00 k.9jjlvo j 461M7 3.461M7 -2.904913 -. 7663t59 -.729066
It4% i9tv .5'4730t 3.551)0 -3.0023?2 -.764569 -.721601

1~500 .v4ot** 3.660013 3."W003 -3.110636V .80' -.725512

.65.50 1.919369b 30170100 i'?10100 J-J.2174o-9186 -739

184.00 1..9IJVJ 3.44d346 J.010630 -3.33721 .?J9 -.7z2205

1"6. i'3 Z.0voiae? 4.01"47? 4.01S647 -3.&6571to .709 -.720981

167.00 z.02jJJ" 4.'.J1530 4.15i0$1 -3.6042612 .4~? -78

SATTIt"L WM MRAL IN81TIUTC COLUM*US LASOMATOMS



A-103

Re R4  Re Re

167.50 2o04Jd34 4,301763 4*301763 -3.754071 -#763879 -9716948
168.00 2.059121 4.463190 4.463190 -3.916549 -#760758 -. 715386
168,50 2.078239 4.638987 4@638987 -4.093350 -. 757725 -@713893
169,00 R.048223 4.831108 4,831108 -4.286431 -. 754779 -o712467
169.50 2.119109 5.041879 S.041879 -4.498117 -. 751920 -. 711109
170.00 2.140937 5.274093 b.274093 -4.731201 -. 749146 -0709818
170,50 2.163151 5.531130 5.531130 -4.989065 -*746456 -o708593
171.00 2.187596 5.817122 5.817122 -5.275838 -. 743848 -e707434
171.50 2.212ý21 6.137173 6.137173 -5*596627 -o741321 -. 706340
172.00 2.231560 6.497662 6,497662 -5.957811 -. 73d874 -. 705311
172.50 2.265da 6.90671 (.906671 -6.367471 -. 736505 -. 704347
173.00 2,294328 7.3?4590 7.374590 -6o835998 -. 734215 -. 703447
173,50 2.324146 7.915008 7.915008 -7.376981 -. 732002 -. 702610
174.00 ?,3)5352 8.546041 d.546041 -8.008531 -. 72V864 -v701836
174.50 2.3df0e3 9.292396 9.292396 -8,755372 -. 727801 -. 701126
175.00 2.42eZ43 10.186660 10.188660 -9.652074 -. 725812 -. 700478
175.50 2.458102 11.244793 11.284793 -10.748603 -. 723896 -#699893
176.00 2.495698 12.655739 12.b557.9 -12.119902 -. 722053 -o699370
176.50 2.535137 14.419261 14.419261 -13.883736 -. 720281 -. 698909
177.00 2.576534 16.771635 16.771635 -16.236381 -. 718579 -0698510
177.50 2.620016 20.066159 20.066159 -19.531133 -. 71b948 -. 698173
178.00 2,665119 25,O09426 25.009426 -24.474587 -,71b386 -. 697897
178,50 2.713f96 33.25015d 33.250158 -32.715464 -. 713893 -. 697682
179.,00 2.764410 49.734516 49.734516 -49*199925 -. 712467 -. 697529
179.50 2.811143 99,193311 09.193311 -98.658783 -. 711109 -o697437
180.00

OATTELLE MEMORIAL INSTITUTE - COLUMDUS LA9ORATORIEI
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-R7

ca R3  R4

I7K

0.0w 3.0W 6.000 ;o30w 12.000 15.000 Mo8.00

ASPECT ANGEi . MWGREE6X1O 1)

FIGURE A-i 2. DIFFRACTION COEFFICIENTS
(a - 12 des, n - 3/2 + a/ff,
R* -0.703762)

8ATTrLLE MEMORIAL SNMUrtE - COLUMOUS LASOMArORIoS



A- 105

TABLE A-13. DIFFRACTION COEFFICIENTS
(a. 12 deg, n -3/2 + CL/TT, R, - -0.703762)

Rg ps R 7

0.000
*50 -.720312 -97233T9 -.723379 -96.704341 99.215940 4.288896

1.00 -.71,3jo1 -'.725017 -.725017 -49.228305 49.739961 4*13999!P
1.5c -.71?1,i8 -.7R6125 -.726725 -32.738060 33.249813 4.002402
2000 -*7lo222 -.7?8503 -.728503 -24.494250 25.006139 3.874911
2.60 -.714V92 -.730354 -.730364 -19.549004 20*061066 39756479
3.00 -. 7131329 -.132277 -. 737?77 -16.253030 169765305 3.646206
M.5 -0712031 -OF3'273 -.034203 -13.899491 14.412017 3.54330b

4.00 -0711698 -. 136344 -. 736344 -129134967 12@64IT83 3.447090
4%0 -.7101.30 -,13d490 -.738490 -10,763115 11.276261 3,356956

5.00 -.109626 -. 740111 -. 740711 -9.666129 10m179643 3,272370
.50!> -*700696 -.743010 -.743010 -8.169040 9.282962 3.192862

6.00 -o10b209 -.705387 -. 745387 -8.021812 8.536240 3.118010
6.50 -*?707496 -.747A43 -.747843 -7.390023 7.904878 ?*047443
7.00 -.706446 --750380 -.750380 -6.848780 7.364161 Zo980825
7.50 -.106258 -. ?i2991 -.752997 -6.380018 6.89596S 2.917356
so00 -9705133 -0155698 -.755698 -5.976146 6.48669R i:*858266
8.50 -079b?.71 -.1563482 -.758482 -5.608767 6.125966 2.8Ci813
9.00 -*704810 -.761352 -.76135? -5.287799 59905684 es74827
9.50 -.700531 -.764308 -.764308 -5*000B58 5.519471 2.697453

10.00 -.104454 -.06731 -.767351 -4.74?839 5*262?20 2,649167
10.5u -9704139 -.110464 -,770484 -4.509608 5.029798 ý,6032%9
11900 -0703485 -.173708 -.773708 -4.297784 4.818825 L.559551
11.50 -.103193 -.717025 -.777045 -4.1fl4177 'ý.2653i 2.517935
12.00 -.703162 -,180435 -.780435 -3.927646 4.450515 2.475273
12,50 -.103193 -.183941 -.783941 -3.765050 4.288896 2*440451
13.00 -. 703885 -. 18154S -.7975,4S -3.615129 4-139995 2.404361
13.50 -.70qO39 -.1912403 -.791248 -3 4716474 4.00j*02 2.369907
14.00 -9704214 -.79ti051 -.79S501 -3o34787b 3.874911 2.336997
14.50 -. 704531 -. ?~f9'49, -17949b8 -3*220?95 3*7:jb47V 2.305549
15.00 -. 704*70 -. 802Z910 -. 802970 -3.116827 3.64623c. 2*27548b
15.S0 -,705211 -.801049 -.807089 -3.u126H8 3.543306 2.246733
16.00 -9705033 -.411310 -0311W8 %1r8 3.447090 2.219229
16.50 -9706458 -.8156i7 -.81565 -2.82372b 3*35699;6 2.192910
17.00 -.706d46 -.620111 -.820111 -?.737764 lol.237C 2.167719
17.50 -.707496 -o424681 -oaz4ba; -Z.656833 3.192862 2.143603
18.00 -.004409 -.83293?0 -.*e93fO -:.50s3 .1 Lo0 2.1?0513
1A~bo -.708Va6 -e434100 -.634180 -Z*.30430 3.047463 e*09R402
19.00 -.709826 -od39115 -.039115 -2,441247 2.98u3ikb 2.077229
19.50 -.!10130 -.8t44176 -. 844116 -2.37S665 2.911056 2o056952
20.00 -.71169d -. 849367 -. P49367 -Z.314433 2*6511265 2.03753b
20.50 -of1213 -.0300501 -. b54691l -2.2S6,244 2.801813 Z*018942
P1.00 -071342v -. 60351lb -.8601b1 -2.200946 2.748275 2.001140
23.50 -.71,141 -0866%75 -.a65750 -2-14I0313 2-691453 1.984099
22.00 -. 710M2 -0171491 -. 671491 -?009A161 2.64916? 1,967791
2?.50 -0710163 -.31137V -. 77l -2,.5032.. 2.s0-z4s 1.952188
23.00 -.7118881 -. 88341 -.863416 -?.004651 2.65s955 109J7264
23.5)0 -.120312 .. 68040? -,889607 -10.9610is 2.517935 1.922994
24.00 -014216 -.df9%V55 -.89SVISS -1*9192?4 2.476773 1.909363
204.50 -. 70)J19 -. 40246S -. 9024b5 -1-679116 2*4040s5 1.896346
25.00 -.'rlic1 -. 904141 -.409141 -1.8.103S 2*404361 109t3921
25.50 -. 726125 -*415966 -. 9j59oh -1.80033? -:469901 1 1720..1
2. -?2-OC ~ -09.!Joll -. 4a3c07 -1.7SQlib 2,336997 1.8607h0
i!6.50 ..?iJJ54 -G.l10207 -. 930207 -1.7)1.3Oi 2,30t$49 1.850031
21#001 -613221 -. g1'r -.V3?Sll -&.702'411 2.275486 1.639810

DAlTELL6 UVORIAL INSTIMUTE COLUMOUS LADOMATOMiES



A-106

27,50 -. 734473 -. 945166 -. 945166 -1,671573 2.246733 1,830102
28.00 -,736344 -,95293b -. 952935 -1.641520 2.219229 1.820893
28.50 -,7iTJ90 -. 960906 -. 960906 -1.612589 20192910 1.812172

29.00 -. 740rll -. 969083 -. 969083 -1.594722 2.167719 1.803927
VISO -. ?43410 -. 977413 -. 977473 -1.557866 2.1.3603 1.796147
30.00 -. 74!Jb7 -. 946082 -. 986082 -1.5:;1969 2.120513 1.788823

30.50 -. 747843 -. 994911 -. 994917 -1.5116984 2°098402 1.761943
31.00 -. 7Ojt00 -1.003985 -1.003985 -1.482867 2.071229 1.775501
31.50 -. 7*29Y7 -1.013293 -1.013293 -1.459577 2.05695 2 1.769487

32.00 -. 755698 -1.07?848 -1.022A48 -1.437075 2.037535 1.763895
32.50 -.7584d? -1.032659 -1,032659 -1.415324 2.010942 1.758711
33.00 -. 761352 -1.042734 -1.0421734 -1.394291 2.001140 1.753947
33.50 -. 764300 -1.053082 -1.053082 -1.373944 1.984099 1.749579
34.00 -9761J51 -1.063?11 -1.063711 -1.354251 1.967791 1.745608
34.50 -.?104d4 -1.074632 -1.074632 -1.335185 1.952188 1.742030

35.00 -. 17l4O -1.085853 -1.085833 -1.316720 1.937264 1.73R839
35.50 -. 717025 -1.091386 -1.0973d6 -1.298829 1.922998 1.736032
36.00 -. fd0435 -1.109242 -1.109242 -1.281489 1.909365 1.733607

36.50 -. 73dj91 -1.121432 -1.121432 -1.264677 1.896346 1.731559
37,00 -.761!ý45 -1.133967 -1.133967 -1.248371 1.883921 1.729887
37.50 -. 791,d4 -1.146861 -1.146861 -1.232553 1.812071 1.728588
38.00 -. 74b551 -1.160128 -1.160128 -1.217202 1.860780 1.707662
3s.1.0 -. 798958 -1.173780 -1.173780 -1.202301 1.850031 1.727106

39.00 -.802V/0 -1.087333 -1.187833 -1.187833 1.839810 1.726921
39.50 -.*J7OdV -1.202301 -1.202301 -1.173780 1.830102 1.727106
40.00 -. 811bI1 -1.21?202 -1.217202 -1.160128 1.820893 1.727662
400.50 -. 815f51 -1.232553 -1.2325s3 -1.146861 1.812172 1.728588
41.00 -. 820111 -1.24d371 -1.248371 -1.133967 1.803927 1.729881
41.50 -.8e44l -1.264677 -1.2646T7 -1.121432 1.796147 1.731559
42.00 -. 243rO -1.?81489 -1.921489 -1.109242 1.788023 1.733607
42.50 -. 9341O0 -1.298829 -1.293429 -1.097386 1,781943 1.736032
43.00 -. 839115 -1.3j6r20 -1.3167Z0 -1.085853 1.775501 1.738839
43.50 -. 84#116 -1.335185 -1.335185 -1.074632 1.769487 19742030
44.00 -. 849367 -1.354251 -1.354221 -1.063711 1.763895 1.745608
44*.0 -.854b 1 -1.373944 -1.373944 -1.053082 1.758717 1.749579
45.01 -. d60151 -1.394291 -1.394291 -1.04273' 1.753947 1.753941
45.50 -.805750 -1.415324 -1.415324 -1.032659 1.749579 1.758717
46.00 -. $11491 -1.437075 -1.437015 -1.022848 1.745608 1.763895
46.50 -.811319 -1.45957? -j.459577 -1.013293 1.74l030 1.769487
47.00 -. 833416 -1.-42*67 -1.48pe67 -1.003995 1.730839 1.775501
47.50 -. 8d•07 -1.506964 -1.50698' -. 994917 1.736032 1.781943
48.00 -.*i5955 -1.531969 -1.531969 -. 986082 1,733607 1*788823
40.5r) -. 904%65 -1.551766 -1.557?866 -. 977473 1.731559 1.796147
49.00 -. 9o09141 -1.bd4722 -1.594722 -. 969083 1.72Y857 1.60392r
49.50 -. 913486 -1.61W589 -1.612589 -. 9b0906 1.728588 ,.812172
50.00 -. Vaj007 -1.641520 -1.641520 -. 95?933 1.721662 1.820893
50.so -.930407 -1.671513 -1.671573 -. 945166 1.721106 1.830102
51.00 -. 9Jls91 -1.702il -1.702811 -. 937541 1.726921 1.839810
51.1fn -. 945166 -1.735301 -1.735301 -. 930207 1.7210Z 6 1.850031
3P.00 -. 9)eJ5 -1.16,11b -1.769116 -. 923007 1.727662 1.860760
S?.S•f -. 910V06 -1.804332 -1.904332 -. 91s9S6 1.728588 1.872071
53.00 -. 9Y%0'3 -1.l41035 -1.84103J -. 909141 1o72V8S7 1.883921

53.0o -. •11•14j -1.6?7316 -1.V?9316 -. 902465 1.73|b5v 1.896346

$4.00 -.Vdllt'tz -1679Z,24 -1j.#j19174 -*8vs?55 10733607 1*90936b
54.51 -. 94f017 -1.96101i -1.941015 -. 009607 1.736032 1.922998
55.00 I.OOQ3S9N -2.00465, -?.004657 -. 883416 1.730839 1.937264

DATTKLLE MOMIAL INMTITUTR - COLUMSUS LAOORATOMrS



A- 107

AS PIG R4 R~ 5  Re R7

55.50 -1.013293 -2.050326 -2.050326 -. 877379 1.742030 19952188
56.00 -1.022d48 -2.098161 -2.098161 -. 871491 1.745608 1.967791
56.50 -1.03M69 -2.148313 -2.14831.3 -. 865750 1.749579 10984099
57.00 -1.0421.34 -2v200948 -Z.200948 -. 860151 1.753947 29001140
57.50 -1.0SJ3i82 -2e256248 -?9256248 -@854691 1.758717 24018942
58.00 -1.063111 -20314413 -2.314413 -.849367 1.763895 2.037535
56053 -1.014632 -2.375665 -?937566b -9844176 19769487 2.05695Z
59.00 -1.085853 -2.440?47 -2.440247 -.839115 1077S501 2.077229

59.su -1.091:W6 -2.508430 -29508430 -#834180 1.781943 2.098402
60.00 -1.1UV242 -2.560513 -2.580513 -. 829370 1.788823 29120513I
60.50 -1.121432 -2.656633 -2.656833 -. 824651 1.796147 2.143603
61.00 -1,133167 -2.737764 -2,737764 -. 820111 1.803927 2,167719
61.50 -19146861 -2.823725 -2.823125 -. 815657 1.812172 2.192910
62.00 -1.160128 -2.915189 -2.915189 -.811318 1.820893 2.219229
62.50 -1.113fd0 -3.012688 -3.012688 -. 807089 1.830102 2,246733
63.00 -1.18(8d33 -3.116927 -3.116827 -.802970 1.839810 29275485
63.50 -1.202301 -3.228295 -3.229295 -. 798958 1.850031 20305549
64.00 -1.217202 -3,347876 -3.347t616 -o79S051 1.860780 2.336997
64.50 -10232:i53 -3.4r6474 -J.416414 -.791248 1*87Z071 2.36990f
65.00 -1.24d371 -3.615129 -3.615129 -.787545 1.083921 2.404361
65.50 -1.264017 -3.765050 -3.760~0t -.783941 1.896346 2.440451
66.00 -1.281489 -3.927646 -3.927646 -.780435 1990936S 2.478273
66.50 -1,248829 -4.104V72 -4.1045r2 -.?77025 1*922998 2.517935
67.00 -1.316120 -4.297784 -4.29'.784 -.773708 1-937264 2.559551
67.50 -1.33iS18 -4.S09608 -4.509608 -.770484 1.952188 2.603249
68.00 -1.35*d51 -4.742839 -4.742839 -.767351 1.961791 2,649167
68.50 -1.313444 -5.000858 -5.000858 -.764308 1.984099 2.697453
69.00 -1*394,01 -5.241799 -5.287799 -9761352 2.001140 2o748275
694S.50 -1.415324 -5.608167 -h.608767 -.759482 2.018942 e.801813
70.00 -1.4370-15 -5.970146 -ti.970146 -.755698 2.031535 2.058266
70.50 -1.4svs71 -6.340018 -6.380018 -9752997 2.056952 2.917856
71.00 -1.461667 -6.844700 -6,848780 -.750380 2.077229 2.980825
71.50 -1.506464 -79390023 -1.390023 -0747A43 2.098402 3.047443
72.00 -1.531469 -8.021072 -0,021872 -.745387 2.120513 3.119010
72.50 -1.55166 -0.169040 -b.169040 -.743010 2.143603 3.192862
73.00 -1.584122 -9.666129 -9.666129 -0740711 2.161719 3.27?370
73.50 -1,.61b89i- -10.163115 -10.763115 -.734490 2*19Z910 3.356956
74.000 -1.6'1020 -12.13%941 -12.134967 -.736344 2.219229 3.447090
74.s.) _-16?71il3 -13.699491 -13.8994V1 --734273 2.246733 3.543306
75.00 -1.702611 -16.253030 -18.253030 -.737227 2927548S 3.646206
75.50 -1.735301l -19.549004 -19.54Y004 -.730354 2.305549 3.756479
76.00 -10749116 -24.494250 2d4.494250 -.728503 2.336997 3.874911
76.S0 -1.804332 -32.738060 -3Z.734060 -.726726 2.369907 4.002?40Z
77.00 -1.$'1o35 -49.22630S -%9.22830S -072s017 2-404361 4-13999b

77.560 -1.31?9J16 -960704341 -96.704341 -0~23379 2.440451 4.288896
78.000

79.00 -2.034bi7 49.739961 4V*?39961 -.718881 2*559551 4.818825
79.50 R2.0503i6 J3324911.3 33.249813 -.717318 2.603249 5.029798
80.000 -2.098161 ZSO006139 25.006139 -.716222 2.649167 5.2622?0
80).50 -1.144313 20.061066 Z0.061066 -.?14992 2*697453 5.519471
a1.00 -.220O944 16.765306 10.76S305 -.713829 2.74ba75 b.806684
8150o -?.2w2ti44 14.41?017 1.4,42017 --112731 20801813 6.125966
07.00 -703114'13 12.641783 12.64fl#13 -0711A98d Z.05026& 6.466698
82.50 -235l51.??6261 11.276261 -.710730 2.917856 6.689563
43.00 -?.440247 106179643 10olfI643 -0709826 2096U82s 7.364161

SIATlELLEt MEMORIAL INS1ITUTE - COLUMBUS LAIORATORIES



A-108

Rg Ra eR

83,50 -2.508430 9.282962 9.282962 -,708986 3.047443 7.904878
84.00 -2.*50'13 8.536240 8.536240 -. 708209 3.118010 8.536240
84.50 -2.656833 7,904878 7,9048r8 -,707496 39192d62 9.282962
85.00 -2.73Jf64 7.364161 7.364161 -.706846 3.272370 10.179643
85.50 -?. 83745 6.895965 6.895965 -. 706258 3.356956 11.276261

86.00 -2.91*189 6.44669d 6.486690 -. 705733 3.447090 12.647783
86.50 -3.0140"d 6.125966 6.125966 -. 705271 3.543306 14.412017
87.00 -3.110Q27 5.8056d4 5.8056d4 -. 704870 3.646206 16.765305
87.50 -3.214491 5.519471 5.519471 -. 704531 3.756479 20.061066
88.00 -3.340076 5.262220 5.262220 -. 704254 3.0874911 25.006139
88.50 -3.416r44 5.029798 5,029798 -. 704039 4.002402 33.249813
49.00 -3.615129 4.31d825 4.818825 -. 703885 4.139995 49.739961
89.50 -3,7*5930 4.62650! 4,626507 -. 703793 4.288896 99.215940
90.00
90.17) -4.104512 4.288896 4.288d96 -. 703793 4.626507 -98.704341
91.00 -4.241164 4.139995 4,139995 -. 703885 4.818825 -49.228305
91.50 -4.Y09o08 4.002402 4,002402 -. 704039 5,029798 -32.738060
92.00 -4.7•4oJ9 3.814911 3.874911 -. 704254 5.262220 -24.494250

92.50 -5.0008id 3.7564?9 3.756419 -. 704S531 5.519471 -19.549004
93.00 -5.2df19 3.646?06 39646206 -. 704870 5,805684 -16.253030
93.50 -5.601361 3.543306 3.543306 -. 705271 6.12b5966 -13.899491
94.00 -5.910146 3.441090 3.447090 -. 705733 6.486698 -12.134961
94.50 -6.340018 3.356956 3.356936 -. 706258 6.895965 -10.763115
95.00 -6.84-ld8 3.272370 3.272310 -. 706%46 7.364161 -9.666129
95.50 -7.390023 3.192A62 3.192862 -. 707496 7.904878 -8.769040
96.00 -R.O21812 3.118010 3.118010 -. 70R209 8.536240 -8.021872
96.50 -a.769040 3.041443 3.047443 -. 708986 9.282962 -7,390023
97.00 -9.6i6129 2.980825 2.980825 -. 709826 10.179643 -6.848780
97.50 -10.76311S 2.91035. 2.917856 -. 710730 11.276261 -6.380016
98.00 -12.1J4967 2.'S8266 2.858266 -. 711698 12.641773 -5.970146
98.50 -13.499491 2.80113 i.801A13 -. 712131 14.412017 -5.*8767
99.00 -16.2t3JJ0 2.746275 2.148215 -. 713829 16.765305 -5.287799
99.50 -19.WW'J04 2.697453 2,6974!3 -. 714992 20.061066 -5#000858

100.00 -24.492$50 2.Oi9167 2.649167 -. 716222 25.006139 -4.742839
100.5u -32.?JO§ 2.603249 2.603249 -. 711514 33,249813 -4.509608
101.00 -49.22jJ05 2.554561 W.559651 -. 710881 49.73V961 -4.297784
1ol.5O -98.104441 2.517935 2.517935 -. 720312 99.215940 -4.104b72
102.00
1021,0
103.00 49.739461 2.404361 2.404361 -. 125017 -49.228305 -3.615129
103.bO 33.92913 4.369907 2.36W907 -. 726?L5 -32.738060 -3.o76474
1040.0 e5.006139 2.336991 2.336997 -. 728503 -24.494250 -3.34?7876
104.50 ?0.061066 2.305549 2.303549 -. 73035S -19.549004 -3.228295
105600 16.7653013 l.25405 2.2754S5 -,132277 -16.253030 -3.116821
105.5o 14.41001? 2.446733 2.746IJ3 -. 734273 -13.899491 -3.012688
106.00 12.h.II13 Z.92I229 2.219229 -.7?6144 -12.134967 -2.915189
106.50 11.210o01 2.1.2910 2.192910 -. 73R490 -10.763115 -2.823725
107.00 1l.11104J 2.167719 2.160719 -. 740711 -9.666129 -2.737764
10?.S0 9,;29o2 2.143b03 2.143Ou3 -. ?43010 -8.769040 -2,656833
108.00 H.hJbi.O i.120t13 2.120513 -. 74%387 -6.0?1872 -2.68051J
108.50 7. 78Vqod 2.044402 2.098402 -. 747843 -7.3900?3 -2.508430
109.00 7.Jo4161 2.077z2v 4.077229 -. 7503h0 -6.840700 -2.440247
109.0,0 A.Ptplbi 2.M5452 2.0569s2 -. 752997 -6.380010 -2.37566S
110.90 #.4'1bi94 2.0o1535 2.0375JS -. ?5569d -5.970146 -2.314413
110.50 6. .125vb6 4.01*942 4.018414e -ol5)4S2Z -6-60"767 -2.256246
111.00 S.*)50Odt Z.001140 ;P.031140 -.713ZOI28199 -2.200446

DATTULL9 M]MORIAL INSTITUTa- COLUMSUS LA§ORATOIMES

PI



A- 109

B8 _a R PI Re

111.50 5.519471 1.984099 1,984099 -.764308 -5.000858 -2.148313
112v00 5.e24220 1.9)6719i 1.961791 -.767351 -4.742839 -2.098161
112.50 S.02919ti 10962186 1.952188 -.770494 -49509608 -2.050326
113,00 4,414dZS 1.93r264 1,937264' -.173708 -4o291784 -2,004657
113.5') 4.6RctiV 1.92ag99 19922998 -.777025 -4.104572 -1.961015
114.00 4.4.50!)15 1.V')V36b~ 1.909365 -.?d0435 -3.927646 -1.919274
114.5~0 4.268896 1.896346 1.896346 -.7d3941 -3.765050 -1.879316
115.00 4*134995 I.1.83921 1.883921 -.178545 -3.615129 -1.84103b
115.50 4.002402. 1.8T2071 19872071 -.791246 -3.47b474 -1.804332
116.00 30314911 loS60180 1.860760 -.795051 -3.341876 -1.769116
116.0b 3.15b4N1 1.850031 1.850031 -.79895b -39228295 -1.735301
117.00 3.646206 ltd39I410 1.839d10 -.802970 -3.116827 -19702811
117.50 3.h43306 1.830102 1.830102 -.807089 -3.012698 -1.671573
118900 3.44.1090 1.d20893 1.820H93 -.811318 -2.915189 -1*641b20
118.50 3o33St)956 1.812172 1.812112 -.815657 -Z.823725 -1.612589
119.00 39214313 1.80392? 14803927 -.820111 -2,731764 -1.584722
119.530 3.192662 10796147 1,796147 -.824681* -2.656833 -1.55786b
120,00 3.118)10 1-7#3,323 1.7138823 -.829370 -2.580513 -1.531969
120.51) 3.014o43 1.781943 1.7;81943 -.8341030 -2.506430 -1.506984
121.00 2.91V4~25 1.I15501 19175501 -.839115 -2.440247 -1.482867
121.0h 2.91165j6 1.169487 1.769487 -.844176 -2.375665 -1.459577
122.00 P.48s8266 1.763495 1.763895 -.844367 -2.314413 -1.437075
122.50 2.801413 1.7154717 )tr5R717 -.854691 -2.256248 -1.41532'.
123.00 2*748,21h 1.753947 1.753947 -.860151 -2.200948 -1.394291
123.50 ?.691-653 107495,19 1.0495N9 -.865750 -2.148313 -1.373944
124.00 2.0649167 1.745608 1.745608 -.b71491 -2.098161 -1.354251
124,50 2.604249 1.742030 1,742030 -. 877379 -2.050326 -1.3351tE5
12S.Vo Z*5591351 10734839 1,738839 -.883416 -2.004657 -1.316720
125.50 2.511935 10736032 10736032 -.889607 -1.961915 -1.298829
146.00 2.4114273 1.733601 1,733607 -.895955 -1.919274 -1.281489
126.50 ?04404$1 1.731559 1.7315Zs9 -.902465 -1.879316 -1.264677
127.00 2-404.3o1 1.72'1887 1.729g87 -.909141 -1.841035 -1.248371
1271i0 2.3ft9VO7 107?b588 1.7205b8 -491598b -1.804332 -1,23Z553
129.00 703.16991 1.721662 1.721662 -- 923001 -1.769116 -1.217202
l2Ro.3* 2.30Y349 1.72710#j 1.727106 -.930207 -1.73!)301 -1.202301
129.00 2.275'85 1.72S9?1 10726921 -.937591 -1.702611 -1.187833
129.50 2.2'.613 1.72?106 1.727106 -.945166 -1.671573 -1.173780
1390.0 7.2192Z29 1.727662 1*727662 -.9h293S -1%641520 -1*16012b
130.!)0 2,192410 1.724!idi 1.7Z8508 -.960906 -1.612589 -1.146861
13l.00 2 1 #31119 1 .7;',4413 107?9437 .-.909083 -105847?? -1.133967
131.92 i?.IJo43 1.731559 1.7315*9 -..917473 -1.55/s866 -1.121432
13?.00 2.1205113 1.133407 1,7.33607 -.946082 -1.b31969 -1.109242
132.*') 2004440i 1.136032 1.73604Z -9.94917 -10506984 -19097386
133.00 7001/229 1.f3dt$39 1.718839 -1.00398) -10482667 -1.005853
133.!)0 7.0,3bV2 1.s 0 10742030 -1.013293 -1.459577 -1.074632
134.02 P.o3to3b .7361 1.745606 -1.022846 -1.437075 -1.063711
134,SU 2oo018942 10749079 1.749519 -1.032659 -1.41532' -1.05308a2
135,00 2.00114o 1.75J447 1.753947 -1,042734 -1.394291 -1.042734
13'),50 1.v8's099 10156111 1.758717 -1%053082 -1.3739.' -1.032659
136.00 1.jI 9  .743.495 1.743895 -1.063711 -1.3542S1 -1-0228..8
131%.'0 1,qi;A1bt 1.?69467 1.76944? -1.074632 -1.33b185 -i*013293
137.00 1.93r1264 1.7llis0 1.177501 -1*04SR53 1.170 -1.003'9*4
137.5.) e41.2V941 1.141943 1.761943 -1.091-104 -1.298*29 -.994917
139,00 1.1009 5'.5 1.1614823 1.7d68821 -1.109?42 -102t,14"9 -.966082
1314.20 1.94*4346 1.14614T 1.746147 -1.1?143oe -1.264677 -. 977473
149.00 1*413jolet 1.403,42t 198039V1 -1.133967 -1*24tt371 -.969004

DATTEKLLIE MMMONtAL IN5TITUT11 - COLUMBUS LA*ORATORIKtS



A- 110

13-1 1.872071 1.812172 1.812172 -1.146861 -1.232553 -.960906

140.50 1.8tIO031 1.830102 1.830102 -1.113780 -1.202301 -o945166
141.00 1.839410 1*839'310 1.8398310 -1.167833 -19181U33 -.937591
141.00 1.830102 1.850031 1.850031 -1.202301 -1.173780 .*930207
142.00 l."20893 1.860180 1.n6018 -1.Z17202 -1.l6012Ii -9923001
142.50 1.41Z112 14,72071 1.872011 -1.23PSS -1.146861 -@915986
143.00 1.80.3921 1.' 3921 1.883921 -1.24937 -1.133967 -0909141
143.50 1.796147 1.846346 J.896346 -1.264617 -1.121432 -&902465
144.00 1.7d8823 1.909365 1*904365 :1:2:1840: -1.109242 -.895955
144.50 1.76,1943 1.922996 1.922998 -1.2* 1097386 -#86960r
145.00 1.1Itsul 1.937264 1,937264 -1.3167p 0 -l.085053 -s883416
145.50 1.7094n7 109~52188 1.952188 -1@358 1074632 -.877379
146.00 1.763d95 1.961191 1,967791 :1:;354,51 -1.063711 -.871491
146.'50 1.75:3117 1.9084099 1,984099 137 44 -1.053082 -*865750
147.00 1.75J'947 2.001140 2.001140 -1.39 291 -1.042734 --860151
147.50 1.749519 2.0l18942 2*018942 -1.4*2 1032659 -0854691
14R.00 1.745tU08 2.031535 2.037535 -1.4 075 -1.022848 -.84936T
148.50 1.1N.2030 2,05h952 200569i2 -1. 957 -1.013293 -.844176
149.00 1.7.38839 2.07f229 2,077229 :1:4p::67 -1.003985 -.83911b
149.50 1.738032 2.098402 2.098402 1.094 -.994917 -#834180
150.00 1.133807 2.120513 2.120513 :1. 531969 -.986082 -.829370
150.50 1.7312b9 2.143603 2.143603 -1.586 *971473 -.824681
151.00 j.729d87 z.167719 2.167719 -184722 -.969083 -.820111
151.!)0 107213bd 2.192910 21192910 -r612589 -.960906 .81I5657
152.00 1.72o6b2 2.219229 2,219229 -1.641520 -.952935 -.811318
152.50 1.721106 2.2e46133 2.2467.33 - ~ 6F1S13 -.945166 -.807089
153.0') 1.12119e1 2.275485 2927548S -1.702811 -. 937591 -oP02970
153.50 1.721106 2.305549 2,305549 :1.735301 -.930207 -*798958
154.00 1.7;e`102 2-336'491 Z.336917 f71.7691 16 -.992007 -0795051
154.50 1.7L#M88 2.369907 2.369907 -1.804332 -6915986 -.791240
155.0f) 1.7e9881 2.404361 2.404361 -1.841035 -.909141 -.78754b
155.'50 1.7311559 2o440451 2.440451 -1.879336 -.902465 -*783941
156.09 1.733001 2.47d213 2.418213 -1.919274 -.895955 -.780435
156.60n 1.7J6032 4.51W935 e,517936 -1.961015 -.889607 -0777025
157.00 1.7jd3803 2.5sqsS!1 20551551 -2.004657 -.883416 -*?73108
157.S') 1.74eU30 2.60.3249 2.603249 -Zo050326 -.877379 -.770484
158.00 1.?45008 2.64;167 2.649161 -2.094161 -.871491 -.767351
150.50 1,749379 L4.6`01453 L3.697453 -2.148313 -.865750 -.764308
159.0 I 1.7S-746 r 2.1N0275 a. 1492 (5 -202W4~8 -e860151 -.761352
159.50 I.7itd117 2.801413 2.01811I -29256?40 -.854691 -.7s8482
160.00 1.763d9s 2.didZ66 2.858266 -2.314413 -.849367 -.755698
160.S0 1.70,9*dl 2.917,356 2.917856 -2.37%665 -.844176 -0752997
161.00 1*715'01O 2.94082t5 2.900825 -2.4402'7 -.839115 -.7S0360
161.tI0 1.1'1v43 3.047443 .3.04144.3 -2*508430 -.834180 -.7470934
1621.04) 1.78'31i3 3,111010 3.118010 -e.560S13 -.829370 -.?4S387
162.S0 1.7ibI47 3.192662 3.419?662 -Z.056A33 -*82460"1 -*14301C
163.0') 1."0J3'el 3.21W31 3.22310 -?.r3764 -.820111 -0740711
163,t)9 1.111212 3*350`56 3.356956 -2.823725 -0815057 -073A490
164o.00 .1.800d9i 3i.44709~. J'410foli -2.915194" -0811318 -0736344
164.,51 1.430102 3.543306 3.543306 -3.012688 -9807009 -. 734274
165.00 1.8JIGI0 30646706 3.646206 -3.116mV2 -.802970 -*7322?7
165.b50 1.8,0)31 3.7584?v 30756419 -3.228295 -. 79.49S58 -.7303S4
166.00 1*~06~01" 3*874,011 3.974911 -J.'147876 -. 79!)031 -*72PS03
1605.30 1 .9121Up)f1 4.002402 '.007p40? -3.4t6474 -.791248 -0726725
167.J) 1.88J'921 4013499S 4,139995i -3.615124 ~.78l545 -.725017

SATTgLLE MEMORIAL INSTITUTOE - COLUMOUS LASORATOMUS



A-ill

167.50 1.896J46 4.288896 4.288496 -39760S50 -*783941 -. 723379
168.00 1,9O9365 4.450515 4.450515 -3.92?646 -,780435 -. 721811
168.•0 1.922998 4.62b507 4.626507 -4.104S72 -. 777025 -. 720312
169.00 1.93rid6 4.818825 4.818825 -4.2977H4 -. 773708 -. 718881
169.50 1.952184 5.02198 5.029798 -49509608 -. 770484 -. 717518

170.00 1.967191 5.@62220 5.262220 -4.7T4239 -. 761351 -. 716222
170.050 1.944099 5.S19471 b.519471 -5.000858 -. 764308 -. 714992
111.00 2.0u1140 5.o0S684 5.805684 -S.287799 -. 761352 -. 713829
111.t0 2.014942 6.125966 b.125966 -5.608767 -. 758482 -. 712731
172.00 2.031i35 6*.4869d 6.486698 -5.970146 -. 756698 -. 711696
177.50 2.05602 6.d9S965 6.*95965 -6.3d001O -. 752997 -. 710730
173.00 2.0r1229 r.364161 7.364161 -6.848780 -. 750380 -. 709825
113.50 2,048402 1,9048,18 7,904R70 -7.390023 -.747843 -. 708986
174.00 Z.120S13 4.536240 8.536240 -8.021872 -. 745387 -. 708209

174,6 2,143603 9.242962 9.282962 -8.769040 -. 743010 -. 707496
175.00 2.167119 10.179643 10.179643 -9.666129 -. 740711 -. 706846
175.50 7.192910 11.276261 11.V76261 -10.763115 -. 738490 -. 706258

176.01 2.219229 12.647•83 12.647743 -12.134967 -. 736344 -. 705733
176.!0 2.246133 14.412017 14.412017 -13.399491 -. 734273 -. 705271
177.00 2.215*45 16.r65305 16.765305 -16.253030 -. 732277 -. 70487U
177.50 2.30.5549 20.061066 20.061066 -19.549004 -. 730354 o.704531
178.00 P.3J6191 25.006139 2b.006139 -24.494250 -. 728503 -. 704254

178.60 2.354407 33.249813 33,249813 -:2,7380E0 -. 726725 -. 704039
.79.0C ?.404361 44.73996) 49.739961 -49.228305 -. 725017 -. 703885
179.50 2.440451 99.21S940 99.215940 -98.704341 -. 723379 -. 703793
180.00

DA'IELLS MUMONIAL INSMiTUTE - COLUMNUS LAUORATORIIS
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FIGURE A-13. DIFFBACT:O COEFFICIZ14TS
*15 d*S, n a 3/2 + alr?,
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A-113

TABLE A- 14. DIFFRACTION COEFFICIENTS
(a 15 deg, n -3/2 + ad/f, R.1 - -0.713422)

0.000
.50 -.?4017!. -.744116 -.744116 -98.825063 99.304064 3.525412

1.10 -.738312 -oT46199 -,746199 -49.296633 49.77b6611 3*425888
1.50 -.736*IZ3 -.14d357 -074d3il -3e.784446 33.2619046 3.338437
2.00 -073440s -.?S50592 -.750592 -24*536Z0$ 25*01t)470 3.25354Z
2.50 -.1331W7 -.1se9qs -.7529vS -19.585619 20.065037 3,173726
3.00 -.73060O -. M5tiM -.7552)6b -16.286048 16o765657 3.0984567
3.5.1 -.730072 -.75i16b -.1517'ib -13.924909 14.409144 3.027693
4.00 -.728033 -.760311 -.760317 -12.163409 12.643505 2.960768
4.50 -.721£ol -.162950o -.7629!)o -10.789997 11.2703b9 2.69749Z
s.0n -o72t'il -*16'3661 -.76S6*6 -9.691143 10.172467 2.837594
S.so -.724,20 -o1681466 -.7604466 -4.793600 9*27'.690 2.780831
6.0" -.7z35,30 -.7713S2 -.771352 -8.0455J7 8.527028 2.726983
6.50 -.722445 -.17%325 -~.7r4325 -r.412917 ?.h94846 2.675848
7.00 -.741406 -*??T346 -.777386 -6.870999 7.3S3401 2*62724b
7.S0 -. l20432 -.709537 -.7'10531 -6.401641 6.884552 2.581011
8.00 -97196e2 -.783779 -.7M3779 -59991236 6.474691 2e536992
54.60 -.718017 -.1017114 -.761114 -596L29370 6.113414 2.49S052
9.00 -.704'90 -'140544 -.790544 -5.301974 5.792627 2.455063

910 -.71717s -.794070 -.794010 -5.020635 5.505942 2.416910
10.00 -.710SZ4 -.797693 -.797693 -4.762250 5.240?47 2.380485

050 -.715933 -.801416 -.801416 -'.528680 5.01b404 29345692
11.00 -.115405 -.605241 -.54052.1 -4.316S41 4.804030 2031243Y

ibo -.714139 -.80)170 -.809170 -4.123036 4.611327 2-28o643
12.00 -'?14tj6 -.813204 -.813204 -3.94S33S 4.434965 2.250226
12.60 -. 116 -.81734S -.81*1345 -3.7829b0 4.27Z987 2o221117
13.00 -.7187 .2169! -.821597 -3.632816 '.123737 2.193249
13.0b -.7li100 -.82b696 -.82STh0 -J.49392" 3.9851105 2&166561

1.1 -,71354b -.830438 -9830435 -3.365112 3.857981 2.14099b
14.60 -.113~t63 -*63403d -.535032 -3.24S322 3.739224 2911049 0
15.030 -.713%22 -.839106 -.839746 -3.133656 3.628679 2.093021
15.60 -.1134.%3 -.844552 -.844S82 -J.OZQ327 3.52S%12 e.v70517
16.00o -0713t)45 -.449542 -.649542 -2.93164b 39'2'882 it*04W043
16.0o -.7lituo -.854630 -.654634 -R.840008 3.338437 2.0254258
17.00 .,f1iv17 *..'e'549 -.dsy~ftl -2.7,35450 3.253'J42 2.005442b

)?o .fl1%1S *.86i200 -.405220 -2.612799 3.173726 1,909409
imo .Ijs -.41006S -. 07046'l -cl.594314, 3.096567 10971177

lot." -.714939j .,676316 -.876316 -Z.5240%0 3.027693 1.953697
19.00 -. 1'S -.66201d7 -99A2061 -2.465754 Z.9bul6n 1.936941

10.5,VJ -.4A4004 -.0884004 Z2%341032 Z."99792 1.920681
z0.00 -.7&b~24 -,Ga##0l2 -.N494072 -2.329646 2*031594 1.9OS493
26l.!0 -.11la?5 -. 9'.'9 .)00071 2.27?13S 20740831 1.690751
?1.000 *1!' -.10-16610 -.90l4614 -1.11%923 2.?Zb9m3 1.5476634

alb .161 -.V913216 -.91J216 Zo.b.5S 2.764s 19063120
M.oo -0711022Z -.91q92s -.9149Z5 -2011?;94 2-62Q246 1OS5016V

292 .700Q43A 49P6406 -*92e3'O' -Z06494,3 I.S81011 1*637624
21.00 -..7z1'6 -..149 *93345V -2.0191%1 Z.S36992 1.8260011

-360 -. 1245 .410V3 -.941OV3 -1.91S411 2*4.'905 1.814716
-.230 .94'5514 -.946516 -1.933563 2.4660M63 1.803945

-. E4~ -9414 -.95512' -1.S93101 2.416910 1.?9367%
£50 .72696, *v6v393 -.9619i1 -106SS119 2*250'54s 1.7635y0

-.4101 -.971930 *.9?19Js -1.41431? 1.345692 1.774sa0
..eV3 .40'* -.490150 -1.063004 2.31if*39 1.765133

2NJ .j~i -4a" .qmns511 -t.74909' 2*ZN0643 1.157336
21.: -1460 1 W .19141 -931 1 1.714%16 ?.750R22 10749340

SAYTTLLE M~MQfI AL IUMTTUTS -COLUMUS LA8ORAY@UMfl



A- 114

R4

27.50 11.3.3157 -1.006106 -1.006106 -1.685187 2.221117 1.741854
28.00 -*'134?i05 -1.0l'i2l5 -1.015215 -1.665046 2.193249 1.734749
28.50 -*73fiS23 -1.024%65 -1.0245b5 *-1.6260?9 2.166561 1.728057

29" -.13o.412 -1*034163 -1.034163 -1.598009 2.140995 1.721770
210.50 -.NOON17 -1.044017 -1.044017 -1.571140 2*116498 1.715879
30.00 .Iv1 -1*0'~il37 -1.054131 -J.:ý45163 2.0930?1 1.710379#
30.50 -1'16 -1.06*S29 -1.06456--9 -i-520100 2.070517 Is '5262
31.00 -. 1~461Y9 -1.015204 -1.07520* -1449S906 2.048943 1.Y0,022

31.50 ... 37 -1.04s6171 -1,08f>171 -1.417541 2.028258 1.6>156l
32.00 -.7302V2 -1.09)?440 -1.097440 -1.449965 24008425 1.89215b
32.50 -.lizyi 115 1.19022 -1.109022 -1.428143 1.98Y409 1.688518

33.00 -.1t)2dis -1.10927 -1.1709el -1.407039 1.971177 1.685239
33.5') -.7S7It'6 -1.133167 -1.133!67 -1-36~6h22 1.q53697 1.602310
34.0f) -.763JA7 -1.145151 -1.14S573 -1.36646? 1.936941 1.679741

34.50 -.71?50 -. 56 -1.154699 -1.347130 1.9211881 1.677520
35.00 -.7hbO66 -1.172019 -1.172019 -1.329199 1.905493 1.675642
35.50) -.764466 -1.105125 -1.1H15725 -1.311244 1#090751 1.674109
36.00 -.7113!ýZ -1.Y9V634 -1.199"132 -1.2938141 1.876634 1.672918

3S.50 -.7143V'! -1.214351 -1.2141tif -1.216461 1.863120 1.'i72069
37.00 -.7lfjbo. 1-1.29315 -1.2293415 -1.260632 1.850189 1*671b59

37.650 -*760537 -1.244724 -1.244724 -1.244724 1.837824 1.67134 0
3A.00 -.lusJI19 -1.Z60602 -1.Z60602 -1.?29315 1.826005 1*671655
3A.50 -.7017114 -1-216967 -1.R769b7 -1.214357 1.814718 1.672069
30~.00 -.7Yuto44 -1.293841 -1.2Q3'A41 -1*19983? 1.803946 1.672910

39.50f -.t44070O -1.311244 -1.311246 -1.18S?7Z5 1.793675 1.674109
40.0') -.7970,93 -1,3Z29199 -1.3291V9 -1.172019 1.783890 1.675642
40.50 -.801416 -1.3477301 -1.347730 -1.1,38699 1.7745R0 1.67752C

41.bO N041111, -1.1H"622 -1.34h62Z -1.133167 1.157336 1.682316
42.00 4 '1 J-,U4 -1.4010349 -1*40103J1 1.120)27 1.749380 1*64523V
47.!)0 -.8174453 -1.4zd143 -1.42P143 -1.109022 1.741S5' 1.68pb16
43.00 -.'4Z1547 -1.4444bb -1.44496S -1.097440 1.134749 1*69215b
43.'03 8290 -1.,02541 -1,472541 -1.086171i 1.126057 1.696155
44.00 -. O111438 -l.%495V06 -1.445106 -1.075704 1.721170 1.700524
44.!)4 -.h,35113e -1-52U190 -1.520140 -1.064SO4 1.715879 1.705262
45.00 -.tljyl'b -1.54s1'h3 -1.5451bi -1.054137 1.710379 1171337v

4S* H4d -1.Sl11J -1,571140 -1.044017 1.70526Z 16715,09
44.00 -. l9~2 -1.54'd0?v -1.%VO019 -1.034163 1.70052 1.721770
46.!)" 8)60 j~6~ -1.4#j~029 -1.02456b 1.69o155 1.728051
47*0fl -. Mji9U49 1&%' -s.hS%046 -1.015216 166921%S 044

4751 -.Nft5ea1 -1*6451l41 -1.60514S? -1-004106 1.6666516 104'l0b4

4A.50 -04-I6j 1 -1*ifql969 -1.1493yfi -V""482 1*6*e31Aý 1.757336
49.04$ -1.743404 1.7'03024 -. J8015' 1.6797') 1.745733

49*51 -. '400 -a.U14jI7 -1.;14317 -.911430 1.677520 I;49
50.00 -. )4v1eu12 -I .ds)o119 -1.KS5114 -*963.131 1.6?b642 10983090

soliosv -I%"vj5n1 -1.Nu36u1 -.?S61?' 1.6?4101 1.7436ts

*1.16 -144ts411 -1.975'11 -.941043 1.66U069 1641
SZ.30v -. Vi9'b'5 -Z.3191621 2e.01'b2 -.9)34sq 1.671559 1.626005

selo -. VA604ý -;*.05'9'3 -e.P44943 -. 9?4404 1.6713ve 1.8370.vt

~.VIJ'J -. 1.115 *.1'l~ -. Vl3P!6 14072069 1.S&3120

WATTIELLEK WKWOReAL IftSliTUTa COLLUM@US LASOR~ATOAIES



A-115

55.50 -. 911938 -2.391032 -2.391032 -. 858004 1.677520 1.920881
56.00 -. 9d0154 -2.45i7b4 -R.4557!4 -. 882087 1.679743 1.936941
56.5') -. 941M ' .5;4080 -2.5240dC ".876316 1.682316 1.953647
57.00 -. 99f231 -;.596314 -2.596314 -. 870688 1.685230 1.971177
57.50 -1.01b6IU -6.6V2189 -2.672789 -. d65200 1.688518 1.989409
5R.00 -1.01521i -2.753880 -2,753980 -. R59849 19692155 2.008425
58.50 -1.024tb5 -2.840008 -2.840008 -. 854630 1,6961ý5 2.028258
59.00 -1.034163 -2.931646 -2.931646 -. 849542 1.700522 2.048943
59.50 -1.04401- -3.029327 -3.0293?7 -. 64458Z 1.705262 2.070517
60.00 -1.05t4137 -3.133656 -3.133656 -. 839748 1.710379 2.093021
60.50 -1.0t)459 -3.?47322 -3.245322 -. 835032 1.71b879 2.116498
h1o00 -1.075204 -3.365112 -4.365112 -. 830438 1.721770 2.14099t
61.50 -1.0d61rl -3.49392d -3.493928 -. 82'S960 1.728057 2.166561
6?.00 -1.0V7440 -3.632815 -3.632615 -. 821597 1.734749 2,193249
62.50 -1.109022 -3.782980 -3.712980 -. 117345 1.741854 2.221111
63.00 -1.1200?7 -3.945835 -3.945835 -. 813204 1.749380 Z*250226
63.50 -1.133167 -4.1230:36 -4.123036 -. 809170 1.75733- 2.280643
64.00 -1.145753 -4.316541 -4.316541 -. 805241 1.765733 2.312439
64.50 -1.16899 -4.528630 -4.5286HG -. 801416 1.774580 2,345692
65,00 -1.17?019 -4,162250 -4.7622t0 -. 797693 1.783890 2,380485
65.50 -1.185725 -5.020635 -5.020635 -. 794070 1.793675 2o416910
66.00 -. 1,0983? -5.307974 -5.307974 -. 790544 1.803946 2.455063
66.50 -1.214J5' -5.629378 -5.62'1378 -. 787114 1.814718 2,495052
67.00 -1.Z29315 -5.991236 -5.991236 -. 763779 1.826005 2.536992
67.50 -1.244124 -6.401641 -6.401641 -. 780537 1.837824 2.581011
68.00 -1.2#0602 -6.870999 -6.870999 -. 777386 i$850189 29627246
68.50 -I.,W,967 -7.41291? -1.412917 -. 774325 1,863120 2.675848
69.00 -1.293d41 -8.045537 -U.0-537 -. 77135? 1.876634 2.7*26983
69.50 -1.311244 -H1793600 -8.7 3600 -. 768466 1.890751 2.780831
70.00 -1.329199 -(9.691143 -9.691743 -. 765666 1.905493 2.837594

70.50 -1.3,'+130 -10.769997 -10.789997 -- 762950 1.920881 2.897492
71.00 -1.3b6662 -12.163409 -12.163409 -. 760o17 1.936941 2.96076b
71.b0 -1.386o2? -13.929909 -1.3.929909 -. 757766 1.953697 3.027693
7?..O0 -1.40039 -16.286048 -16.?86048 -. 755!95 1.971177 3.098567
7?.5() -1.428143 -19.58b619 -19.585619 -. 752005 1.989409 3.173726
73.00 -1,449965 -24.536?08 -24.536204 -. 750592 2.008425 3.253542
73.50 -1.4'Q541 -32.78i846 -3e.788846 -. 748157 2.026258 3.338437
74.00 -1.495906 -49.296633 -49.296633 -. 746199 2.048943 3.4288HE
74.50 -1.520100 -98.m2z063 -98.8?5063 -. 744116 k*070517 3,525412

75.00
75.50
76.00 -1.598079 49.77568? 49.77568? -. 738312 2.140995 3.,57981
76.50 -1.6ý5029 33,2679"6 33.267986 -. 736S?3 2.166561 309R5005
77.00 -1.655046 25.015470 2?'.015410 -. 734905 2.193?49 4.123737
77.50 -1.645W87 20.065037 20.065037 -. 733157 2-221117 4.72987
7P.00 -1.70t'14 16.1h5657 16.765657 -. 73)580 2.25U226 4,434946
78.50 -1.744996 14.404744 14.409744 -. 730072 2.280643 4.611327

79.00 -1.183004 12.64J505 14.643505 -. 728633 2.312439 4.804030
.19.50 -1.$18l1 11.20399 11.270039 -. 72r261 2.34h692 5.01S406
80.00 -1.119 10.12467 10.17?"7 -. 7!5957 2.380485 5.240247
80.50 -1.11,)301 9.74690 9.274690 -,724?20 Z.416910 5.50594?
81.00 -1.9.33563 8.527028 8.52708e -.7?ijo 2.455063 5.7926?7
81.5n -1.915411 1.094H46 17.89446 -.72744! 2.4V5052 6.113414
82.00 -;.019lh2 7.353401 7.353401 -. 771406 2.53699Z 6.474t91
82.50 -2.004943 6.6845b52 h.$89452 -.?20437 2.581011 loRA55

63.00 -2.1129 6.41691 h.474691 -. 719t72 2.62b276 7*353401

mATTXLLK MEMORIAL INSTITUTE - COLUMEUS LAOORATORItS



A-116

83.50 -2.163165 6.113414 6.113414 -. 71e677 2.675848 7,894646

84.00 -2.215923 5.192627 5.792627 -. 717896 2.72b983 8.527028

84.50 -2.271350 5.505842 5.505942 -. 717178 2.780831 9.274690

85.00 -2.349b46 5.24"247 5.248247 -. 716524 2.837594 10.172467

85.50 -2.391V32 5.015404 5.015404 -. 715933 2.897492 11.270389

86.00 -2.45VS4 4.004030 4.8040J0 -.715405 2.960768 12.643505

86.50 -2.52401n 4.011327 4.b61327 -. r14@39 3.027693 14.409744

87.00 -2.5bJ14 4.43496 4.434965 -. 714536 3.098567 16.765657

87.!) -2.61?t19 4.2129q7 4.272987 -. 714195 3.173726 20.06503?

88.00 -2.7S3d80 4.123137 4.1237J7 -o.f3917 3.25J542 25.015470

88.bo -2.840U00 3.9d5•8O 3.98idU5 -. 113700 3,338437 339267986

89.00 -2.931046 3.dS'g981 3.85f981 -. 713545 3.428882 49.775687

99.50 -3.029J27 J.739224 3.739a24 -. 713453 3.595412 99.304064

90.00
90,50 -3.2*b32 3.:225412 3,525412 -. 713453 3.739224 -98.825063
91.00 -3.3b5112 3.420882 3.42R582 -. 713S45 3cS579E1 -49.296633

91.50 -3.493V28 3.33d431 3.338437 -. 713700 3.985805 -32.788846

92.00 -3.b36U~l 3.253542 3.*S53542 -. 713911 4.123737 -24.536208

92.50 -3.782940 3.17312b 3.173726 -. 714195 4.272987 -19.585619

93.00 -3.9*bd35 3.090567 3.098507 -. 714536 4.434965 -16.286046

93.50 -4.143036 3.027693 3.027693 -. 714939 4.611327 -13.929909

94.00 -4.316541 2.99•U60 2.960768 -. 715-05 4.804030 -12.163409

94050 -4.828o8O 2.897492 2.89r492 -. 715933 5.015404 -10.789997

95.00 -4.7boO 2.831594 2.837594 -. 716524 5.248247 -9.691743

9%.50 -5.012?035 2.140931 2.780831 -. 717170 5.505942 -8.793600

96.00 -5.301914 2.726903 2.726983 -. 717896 5.792627 -8.045537

96.50 -5.6?9378 2.615848 2.67598* -. 718677 6.113414 -7.412917

97.01) -5.991134 2.627246 2.627246 -. 719522 6.474691 -6.870999
91.50 -. 401t41 2.591011 2.501011 -.720432 6.884552 -6.401641

48.00 -6.810199 2.53o992 2.536992 -. 721406 7.353401 -5.991236

QR.50 -7.412917 2.44:052 2.495352 -. 722445 7.894846 -5.629378

99.00 -N.g*ý237 2.4*5063 2.45b063 -. 723550 8.521028 -5.307974
99.5o -8.793800 2.*16'10 2.4k6910 -. 724720 9.27*690 -5.020835

100.00 -9.641143 2.341485 2.380485 -. 725957 10.172467 -4.762250
100.50 -10.28'i197 2.345b92 2.345692 -. 727261 11.270389 -4.528680

101.00 -1?.1J0q9 4.312439 2.312439 -. 729633 12.643505 -4.316541

101.SO -13.92VV09 2.?0b43 2.280643 -. 730072 14.409744 -4.123036
102.00 -16.P0*8 2.250226 2.250226 -. 731580 16.765657 -3.9*5835

10o.50 -19.b'5o19 2.221111 2.221117 -. 133115f 20.065037 -3.782980

103.009 -P4.536208 2.193241 2.193249 -. 734805 25901b470 -3.632815

103.S0 -32.788i'6 2.166561 2.166561 -. 736523 33.261986 -3.493926
1040.0 -04.Z'00133 2.140v95 2.140995 -. 73#t12 49.775587 -3.365112

10'.sJ -98.N2S063 2.116198 2.116498 -. 740174 99.304064 -3.245322
105.00
105.5O 9Y.3#406* 2.010517 2.070517 -. 744116 -98.825063 -3.029327
106.00 *9.115od7 2.046943 Z.04*943 -. 746199 -44929t633 -2.931646

lb.b5" 33,2;t~16 Z.0287bb e.02825d -,748157 -32.788846 -2.840006
11%7.0o) 25. , 204.OO2%25 L.OO084e5 -. 750592 -24.536208 -2.753880
107.5O 2q.045037 1.989,09 1.989409 -.75P'005 -19.506619 -2.672789

1G6.0O) 1&. 16"o3 1.911177 1.971171 -. 755295 -16.286046 -2.59631*

104.50 14.40VI4* 1.9s•t91 1.991697 -. 757766 -13.929909 -2.5?2400
109.00 1p.,.J)j 1.930441 1.V69W41 -. *1031? -12.163409 -2.455754
IC4.51 11 .21)169 1.9o8A I 1.920881 -. 762950 -10.78V997 -2.391032

110.')' 14.11oI2e 1.i0va443 1.905493 -. Tbsobb -9.691743 -2.329646
1.s0 V. 2NOVO 1 .041 M 1.490751 -.78464 -A.793600 -2.2713S0

i.ATT8 .76363 7116OrU O.U7iUi AO.04553? -92.2S923
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111.50 7.8940#6 1.863120 1.863120 -. 774325 -7.412917 -2.163165
112.00 7.353401 1.850189 1.850169 -. 777386 -6.870999 -2.112894
112.50 6.S04552 1,83'824 1.837824 -. 780531 -b@401641 -2.064943
113.00 6.4f4o91 1.826005 1.826005 -. 783779 -5.991236 -2.019162
113.50 6.113414 1.014718 1.814718 -. 787114 -5.629378 -1.975411
114.00 5.792627 1.803946 1.603946 -. 790544 -5.307974 -1.933563
114.50 5.505942 1.793615 1,93675 -. 194070 -5.020635 -1,893501
115.00 59248247 1.783890 1*783890 -,791693 -4,762250 -10855119
115.50 5.015404 1.774580 1.77450 -. 801416 -4.528680 -1.818317
116.00 4.04030 1.765733 1.765733 -. 805241 -4.316541 -1.783004
116.50 4.611J7 1.751336 1.757316 -. 8Oql70 -4.123036 -1.74909b
117.00 4.94J965 1.749380 1.749300 -. 813204 -3.940835 -1.716514
117.50 4.212947 1.741454 1.741854 -. 817345 -3.7B2980 -1.685187
118.00 4.123137 1.034149 1.734749 -. 821597 -3.632815 -1.655046
118.50 3.98'd05 7 1.7;$05- 1.728057 -. 825960 -3.493928 -L.626029
119.00 3.8519al 1.7217711 1.721710 -. 830438 -3.365112 .-1.598079
119.50 3.739224 1.710879 1.716H79 -. 835032 -3.245322 -1.571140
120.00 3.62AUR9 1.710379 1.710319 -. 039746 -3.133656 -1.545163
120.50 3.525412 1.705262 1.705262 -. 844582 -3.029327 -1.520100
121.00 3.426d42 1.700522 1.700522 -. 849542 -2.931646 -1.495906
121.50 3.33d,437 1.696155 1.696155 -. 854630 -2.840008 -1.472541
122.00 3.25342 1.692155 1.692155 -. 859849 -2.753880 -1.449965
122.50 *3.17726 1.b8d518 1.688518 -. 865200 -2.672789 -1.42R143
123.00 3.098,67 1.695239 1.685239 -. 870688 -2.596314 -1.407039
123.50 3.0a(693 1o682316 1.682316 -.076316 -2.524080 -1.386622
124.00 2.9t,0168 1.619743 1,679r43 -. 882067 -2.455754 -1,366862
124.50 2.0'01492 1.677520 1.677520 -.o88004 -2.391032 -1.347730
125.00 2.70394 1.675662 1.675642 -. 894072 -2.329646 -1.329199
125.50 2.0so831 1.0o4109 1.674109 -. 900294 -2.271350 -1.311244
126.00 2.726983 1.6?2918 1.672918 -. 906674 -2.215423 -1.293841
126.5b 2.6? 548 1.672069 1.672069 -. 913216 -2.163165 -1.276967
127000 2.627246 1.671559 1,671559 -. 919925 -2,112894 -1.260602
127.50 2.5d1011 1.671390 1.671390 -. 926904 -2.064943 -1.244124
12H.00 2.536992 1,611559 1,671559 -. 933A59 -2.019162 -1,229315
128.50 2,495052 l1b.eO09 1.672029 -. 941093 -1.975411 -1.214357
129.00 2.455063 1.672918 1.672918 -. 948514 -1.933563 -1.199832
129.50 2.416910 1.614109 1.674109 -. 9z6124 -1.893501 -1.185725
130.00 2.360%d5 1.675642 1.675642 -. 963931 -1.655119 -1.172019
130.50 2.345092 1.677520 1.677520 -. 971938 -1.818317 -1.158699
131.00 2.312439 1.614f43 1.679743 -. 940154 -1.783004 -1.145753
131.50 2.280o43 1.634316 1.6MZ316 -. 988582 -1.749096 -1.133167
13P.00 2.250426 1.-66239 1.685239 -. 997231 -1.716514 -1.120921
132.b') 2,2e1117 I.688518 1.688518 -1.006106 -1.635107 -1.109022
133.00 2.191349 1.092155 1.692155 -1.015215 -1.655046 -1.097440
133.51 2.106661 1.696155 1.696155 -1.024565 -1.626029 -1.086171
134.04 .1% 5 1.100522 1.700522 -1.034163 -1.598079 -1.075204
134.50 Z.110t9d *1.705262 1.705o2o -1.044C17 -1.571140 -1.064529
135.00 '.043041 1.11C379 1.11031w -1.034137 -1.545163 -1.05413r
135.50 2.070517 1.?7187q 1.715879 -1.0I4529 -1.520100 -1.044017
136.00 9.0469y3 1.121170 1.721770 -1.015204 -1.495906 -1.034163
136.50 ?.024Obm 1,7I 057 1,728057 -1,086171 -1.472541 -1.024565
131.01) 2.0081as5 1.?341'4 I.7347?9 -1.097440 -1.449965 -1.015215
137.S0 1. 'Vs34 1.741Q54 1.741834 -1.109022 -1.428143 -1.006106
13,00 1.91ltl7 1.7,0380 1.749300 -1.120•2T -1.407039 -. 997231
130.50o 1 .V-Jftv 1.751336 1.?I1136 -1.33161 -1.386622 .,9t5sb8

134.00 1.430,04 I.765133 1.165733 -1.145753 -1,36686? -. 980154
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139.50 1.920481 1.714580 1.774580 -1.158699 -1.347730 -:971938
140.00 1.05'.93 1.783890 1.783490 -1.172019 -1.329199 -. 963931
140.50 1.890151 1.793675 1.793675 -1.185725 -1.311244 -. 956124
141.00 t.00o0J4 1.m03946 1.803946 -1.199832 -1.293841 -. 948514
141.50 I.8b.I20 1.814718 1.814718 -1214357 -1.276967 -. 941093
142.00 1,8'0189 1.u76005 1,826005 -1.229315 -1.260602 -. 933859
142.50 1.831,324 1..3T424 1.837824 -1.24'724 -1.244724 -. 926804
143.00 1.82b005 1.8!30189 1.850109 -1@260602 -1.229315 -. 919925
143.50 1.814118 1.8*63120 1.863120 -1.276967 -1.214357 -. 913216
144.00 1.803946 1.8o6634 1.876634 -1.293841 -1.199832 -. 90667+
144.50 1.793tl5 1.890151 1.8907t1 -1.311244 -1.185725 -. 900294
149.00 l.rdiigo 1.905493 1.905493 -1.329199 -1.172019 -. 89407Z
145.50 1.11d•O 1.920881 1.920661 -1.347730 -1.158699 -. 888004
146.00 1.76503 1.o936941 1.936941 -1.366862 -1.145753 -. 882087
146.50 1.75(336 1.953691 1.953697 -1.386622 -1.133167 -. 876316
147.0U 1.149380 1.971111 1.971177 -1.407039 -1.120927 -. 870688
147.50 1.741s54 1.939409 1.989409 -1.428143 -1.109022 -. 865200
148.00 1.734149 2.008425 4.008425 -1.449965 -1.097440 -. 859849
148.50 1.728057 2.0PHP58 2.028259 -1.472541 -1.036171 -. 854630
149.00 1.721110 2.04d943 2.048943 -1.495906 -1.075204 -. 849542
149.50 1.715d19 2.010517 2.070517 -1.520100 -1.064529 -. 844582
150.00 1.1I03(9 2.0903021 2.093021 -1.545163 -1.054137 -. 839746
150.50 1.7052t2 2.116&98 2.11649d -1.571140 -1.044017 -. 835032
151.00 1.700522 2.140995 2.140995 -1.598079 -1.034163 -. 83043b
151.50 1.64c1S5 2.1665bi ?.1665b1 -1.626029 -1.024565 -. 825960
152.00 1.692155 2.143249 21193?49 -1.655046 -1.015215 -. 821597
152.50 1.684514 2.221117 2.221117 -1.685187 -1.006106 -. 817345
153.00 1.6d5,!39 2.250226 2.250226 -1.716514 -. 997231 -. 813204
1E3.50 1.662316 2.240643 2.280643 -1.74Q096 -. 988582 -. 809170
154.00 1.619f43 2.312439 2.312439 -1.783004 -. 980154 -. 805241
154.50 1.67I320 2.345692 2.345692 -I.819317 -. 971938 -. *01416
155.00 1.675042 2.380485 2.380485 -1.855119 -. 963931 -. 797693
155.50 1.,14109 2.416910 2.416910 -1.893501 -. 95b124 -. 794070
154.0o 10.1,218 2.435063 2.455063 -1.933563 -. 94b514 -. 790544
156.50 1.672069 2.495052 2.495052 -1.975411 -. 941093 -. 787114
15(.00 1.6rlb59 2.536992 2.536992 -2.019162 -. 933859 -. 783779
197.5O 1.11390 2.581011 2.581011 -2.064943 -. 92h804 -. 780531
154.00 1.611359 2.621246 ?.627246 -2.112894 -. 919925 -. 77738b
158.50 1.6120ft9 2.61f548 2.67584d -2.163165 -. 913216 -. 774325
159.00 1.672'l18 2.7;6983 2.726983 -2.215923 -. 906674 -0771352
159.50 1.614109 2.791031 2.780831 -2.271350 -. 900294 -. 768466
160.00 1.675b42 2.831594 2,837594 -2.329646 *.894072 -. 76566b
160,!0 1.617!20 2.891492 2.897492 -2o391032 -,A8O004 -. 762950
l16.uo 1.679r43 2.96076d 2.960768 -2.455754 -. h82097 -. 760317
161.5n 1.661236 3.021693 3.027693 -2.524080 -. 976316 -. 757766
162.00 1.6015439 3*094561 3.098O567 -2.596314 -. 870688 -o7S529b

i62.50 l.ht"V5A1 3.173126 3.17372b -2.677789 -. 865200 -. 75290b
163.00 1.6h21s5 3.25354e 3.253542 -2.753880 -. 8598b9 -. 750592
163.51) I.641is 3.33d43V 3.338437 -2.84nOO0 -.854630 -. 748357
164.01 1.70,)52 3.2488Z2 3.42H662 -2o931646 -. 049542 -.746199
164.51) 1.lq5s26 3.52i412 3.575412 -3.09321 -. 844582 -. 74411b
165.00 1.113l39 3.62629 3.62$629 -3.13354 -. R3976 -. 742108
165.41 1.71bd19 3.131224 3.739224 -3.2?4vr2 -. b!5032 -. 740174
168.0 1.1,21110 3.o51981 J3,51911 -J036S112 -9630'38 -. 738312
164.54) 1 .l2805? 3.9W5805 3,481r)"05 -3.4919?o -.AP59be -.736574
167.00 1.IJ4149 4.123731 '.173737 -3.637915 -. 821b97 -. 73480b
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R9 Re R_ Rr.R -

167.50 1.7418504 4.272987 4.2729d7 -3,782980 -. 817345 -. 733157
168.00 1.7493dO 4.434965 4.434965 -3,945835 -o813204 -. 731580
168,50 1.717336 4.611327 4,611327 -4.123036 -s809170 -o730072
169.00 1*765133 4.804030 4.804030 -4.316541 -. 805241 -o728633
169.50 1.774!d0 5.015404 5.015404 -4.528680 -. 801416 -. 727261
170.00 1,783d90 5.248247 5,248247 -4.762250 -. 797693 -. 725957
170.50 1.793615 5,505942 5.505942 -5.020635 -. 794070 -. 724720
171.00 1,803946 5.792627 5.792627 -5.307974 -. 790544 -. 723550
171.o6 1.814718 60113414 6.113414 -5.629378 -. 787114 -. 722445
172.00 10826005 6.4T4691 6.474691 -5.991236 -. 783779 -. 721406
172.50 1.837'124 6.88*552 6.884552 -6.401641 -. 780537 -. 720432
173.00 1.850189 1.353401 1.353401 -6.870999 -. 771386 -9719522
173.50 1.863120 7o844846 f.894846 -7.412917 -. 774325 -. 718677
174.00 1.s16o34 8ý521028 8.527028 -8o045537 -. 771352 -. 717896
174.50 1,894015 9o274690 y.274690 -8.793600 -. 768466 -. 717178
175.00 1.90b493 1017o467 10.172467 -9.691743 -. 765666 -0716524
175.50 1.9e0d81 11.270389 11.270389 -10.789997' -. 762950 -. 715933
176.00 1,936941 12.b43505 12.643505 -12.163409 -. 760317 -. 715405
176.50 1.953097 14,4O9r44 14.409744 -13.929909 -. 757766 -. 714939
177,00 1.971177 16.763657 16.765657 -16.286048 -. 755295 -. 714536
177.50 1,969409 20.065037 20,065037 -19.585619 -. 752905 -. 714195
178.00 2.008445 25.015470 2ý.015470 -24.536208 -. 750592 -. 713917
178.50 W.028258 33.267986 33.267986 -32,788846 -. 748357 -. 713700
179.00 2o048143 49.775681 49.7f5667 -4•.296633 -. 746199 -. 713545
179.50 2.070bit 99.304064 99,304064 -98.825063 -. 744116 -o71345J
180.00
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